
RD-A151 178 ADAPTATION OF MCORTEX TO THE REGIS SIMULATION 1/2,
ENYIRONMENT(U) NAYAL POSTGRADUATE SCHOOL MONTEREY CA
W R ROME JUN 84

UNCLASSIFIED F/G 9/2 NL



1.0 t. 1 2=1- L2 5

. . ... ~ - .. ... . . !J ! . .. _

I -23ff5 12 IL4 jjj.6

MICROCOPY RESOLUTION TEST CHART
NATIONAL BURAU OF STANDARDS-1963-A

.- - . -
. . . . . . . . . . . . .

................



NAVAL POSTGRADUATE SCHOOL
Monterey, California

00

'-' -

Lfl

IDTIC
ELECTE
MAR 14 985

THESIS
ADAPTATION OF MCORTEX TO

THE AEGIS SIMULATION ENVIRONMENT

by

Willis R. Rowe

June 1984

LAJ

Thesis Advisor: Uno R. Kodres

Approved for public release; distribution unlimited

85 03 06 034

7. ....... .............. ........... .
- .- .- .- ....'- . - ..-. ,. ,. -.-. - -. ,.-. -.',',.' ,,.- .-.€ .% '-.'..',...',, ," - .,, - ..,- --. . .- .,-. ., . . ...-.- . .-, ' .., ,,-.



SECURITY CLASSIFIZATIN- -F I.., PAGE (Wheni Data Entered)

REPOT DCUMNTATON AGEREAD INSTRUCTIONS
REPOT DCUMNTATON AGEBEFORE COMPLETING FORM

fREPORT NUMBER 2. GOVT ACCESSION NO.1 3 RECIPIENT'S CATALOG 'lUMBER

4. TITLE (and Subtitle) S. TYPE OF REPORT & rERiOD COVERED

Adaptation of MCORTEX to the AEGIS Master 's Thesis
Simulation EnvironmentJue1R

6, PERFORMING ORG. REPORT NUMBER

7. AUTHOR(&) S. CONTRACT ORl 5RANT NUMBERI'.)

'Willis Ralph Rowe

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM E..EMEN7 PRO.IECT. TASK
AREA 6 WORKt UNIT NUMBERS

Naval Postgraduate School
Monterey, GA 9 3943

I1. CONTROLLING OFFICE NAME AND ADDRESS Q2 REPORT DATE

Naval Postgraduate School June 1984
Monterey, CA 93943 13. NUMBER OF PAGES

4. MONITORING AGENCY NAME 8 ADDRESS(Il different from Controlling Office) 15. SECURITY CLASS. (of tie report)

Unclassified

15m. DECLASSIFICATION DOWNGRADING-7
SCHEDULE

i6. DISTRIBUTION STA7~EMEN- -~f thim Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEmr.N- (of the abstract entered In Block 20, if different from Report)

* lB8. SUPPLEMENTARY NJOTES

19 KEY WORDS fContinue ori re,er.,a aide If neceesory and ident~fY by block number)

Operating System; Microcomputers; Real-time processing;
Multiprocessing; Distributed Computer Networks

M0 AB3STRACT fContlnue on ,re rtlsde If nec~essary and fdonIlty by block numiber)

'This thesis presents the adaptation of a multi-computer real-time
* executive, MCORTEX, to a target environment consisting of a set of
* INTEL 86/12A single board computers in a MULTIBUS back plane.
* CP/M-86 is brought under the control of MGORTEX, and mechanisms

7re implemented to provide access to the MCORTEX supervisor from
Digitel Research's PL/I-86 language svstem.
Initiolly CP/M-86 is operating the system of micro-computers in a

uli-user mode. MCORTEX and user processes are loaded from

00 FOR " 147 3 EDITION OF I NOV GS IS OBSOLETE

SN 010?2- LF- 0 I.t- 6611 SECURITY CLASSIFICATION OF THIS PACE (Maen Date Entered)



SECURITY CLASSIFICATION OF THIS PAGE (When. Dae, *ngweJ* S

CP/M-86 files. Use of all GP/M-86 functions is retained and
MCORTEX can be used by PL/I-86 compiled applications programs
to do multi-processing.

S N 102 LF-0 14 660

SECRIY CASIFIATON F MI PAE(henDae Eteed

2S



Anoroved for public release; Distribution ualinitel

pda-tation of !COFTEX to the 4EgIS SimLlation :nvirorp'er..

by

Willis .. -owe
Lieutenant, United States Navy

P.S., University of Kansas, 1977

Submitted in partial fulfillment of the

reouirements for the deeree of

MASTER OF SCIENCE I CO'APUTE. SCIENJCE

fromt te

NAVAL POSTGRADUATE SCHOOL
June, 19.34

Author: ---- -  -

APp~roved by: _

Thesis Aivisor
t •, --- - - -- -- -- -- -"-- -(2 -*~T

Seconi Real-e-- -- - - - - - - - - ---- - -

Chairman, Department of Computer Science

Dean of Ir.formation and Policy Scienes

-- '



* - .-- w ~ -v. . o.

ABSTRACT S

This thesis presents the adaptation of a multi-comnuter

real-time executive, MCOFTFX, to a target environmer.-

consistin2 of a set of INTEL E6/12A single board ccmuters

in a "ULTIFUS back Dlane. CP/M-86 is broug.ht unter the

control of MCCPTEX, and mechanisms are implemented to

provide access to the MCORTEX supervisor from Digital

?esearch's PL/I-86 language system.

initially CP/M-86 is operating the systeT of mic-c-
.e

computers in a multi-user mode. MCCRTX and user drocesses

are loaded from CP/M-66 files. Use of all CP/M-6 funcrtiors

is retairej and MCCRTEX can be used by ?L/I E6 compiled - -

applications prozrams to do multi-processinz.
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I. INTRODUCTICN

A. GEN 7RPL DISCUSSION

This thesis presents the adaptation of a kernel,

real-time micro-computer based multi-processor operating

system, called !COTFEX, tc allow simultaneous user access to

the CP/M operating system as well as to MCCRTEX. User

Droeram develorment using Digital hesearch"s PL/I-S6

langua~e system is supported.

Improvement in micro-iprocessor capabilities, and

performance, combined with continued reductions in hardware

cost portend the development of powerful, relative

inexpensive micro-processor systems. Continued succes, .

VLSI techrology applications in parallel with development o-"

appropriate operatini systems will produce systems superior

In many resects to computers developed using current

mainframe techrolo.y. Systems of processors allow for

Praceful degradation under fault conditions and for

distribution of the system, enhancinr survivability in

hostile environments. Further, parallel processing allows

increased throughput and response time, and in real time

application can guarantee successful monitoring at high

sample rates and densities, without conflict.

A successful -nul ti-processor system must control . "

seauencinp of inter-indeperdent processes and access to

10



lIimited resources. For efficiency it must Drovide the

cortext switching ne-essary for mul ti-processing or

individual processors. Additionally, conflicts arising from
sirrultaneous multi-)recessor access to common memory must be .-.-

m in im iz ed without degrading throughput. This should t e

accomrlished at i reasonable cost and in a manner that

allows as many processors as are necessary to achieve the

d-sired dre2ree of concurrence and robustness.

The purpose of this thesis is to advance the development

of a real time multi-processor system within the overall

Poals of the AF^IS weapons system simulation project. These

goals include the demonstration of the oiperatlne system on

r omT~rcially available, inexpensive, general purpose micro-

comouters. The system shoull reouire minimum development of

both_ hardware an! software. To tbe maximum extent possible,

custom .evelopments should be completely general in nature .

i. purs uit of these goals, MCOiTFX is confi.?ured to execute

in conjunction with a commercially available operating

system, makinp the functions of both systems available to

user programs. Additionally, mechanisms allowin- user

proeram levelooment within the framework of a commercially

available ldneuage system are provided.

The ArGIS weapons system relies on the four-processor

'4/UY-7 mairframe com;uter for real-time processing of

large amourt s of data concerning target detection and

11 ""
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discrete or -an overlap cn boundaries that are multiples of

16 bytes, ependiniz on seement rezister valies.

The iS3C 96/12A provides serial I/O through an I>NTEL

,1251. USART, parallel I/O through an INTEL e255A PPI and a

broad range of interrupt control through the INTEL e259.

PNC. MCORTIX operates using interrupt 4. The interrupt is

;,Pnerated via output to parallel port S, as proposel by

Perry [Ref. 5: pp. 65 to E9]. Both the hardware and

s cf)tware implementaticns are exactly as presented by Perry.

. OPERATING SYSTFMS

A copy of 1COPTEX resides in each )rocessors local

memory andi is a distributed Dart of the address space of

each local process. A4ditionally, GLOBIL memory is

accessible to MCORTEX to facilitate irterDrocess

synchronization. A system interrupt under MCCRTEX control,

ir conjinctior with interrupt flags maintained in GLOB AL.

memory, provides communication initiation between real

processors. Upon receiving an interruvt, each processor

checks its flag in GLOBAL memory to determine if the

interrupt is intended for a process in its local memory. If

rot, the proress eP'ecutir at the time of the interrupt

continues. Otherwise a call is made to the mCORTEX

scheduler and the highest priority ready process is given

ocontrol of the CPU. For communication between processes in

a common local memory, ro Interript Is issue, a call to

the schedliler is made dirpctly.

25
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D-esently use4 wirinz option excludes off board access to

1pcal RAM. _!ifferences between memory access times at the

first two levels are neoligible, b,1t memory accesses

involvine MULTIBUS reauire a minimum 25% increase in access

time.

The high performance, Reneral Durpose E086 micro-

processor base of the iSB C%6/12A contains an Execution Unit

(EU) and a Bus Interface Unit 'BIU). EU functions are

supporte, by instruction fetches and operand reads and

writes conducted by the BIU. The BIU can stack instructions

in an internal RAM to a level of six deep increasing EU

efficiency and decreasin bus idle time.

The £36 hds eight 16 bit general purpose registers,

fotir being byte addressable. The remaining four are

primarily pointer registers, but can be used as

accumulators. Additionally, the 8086 has four segment

registers, an instruction pointer register and a flag

register with nine status bits.

A s=merted one mega-byte address space is provided for

by the POPP micro-processor. This is accomplished by

coribiring the 16 bits cf each segment register left shift.i

four bits, with the 1F bits of an associated pointer

register unshifted. The resulting 20 bits form a ohysical

address. For any given segment reeister value 64k bytes of

memory can be addressed through manipulation of the pointer

reRister alone. The 64k byte memory spaces formed can be

24
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MULTIBUS MULTIBUS MULTIBUS

CPU CPU BUBBLEU
# # MEMORY
1 10

DISK REMEX
DISK
CONT.

ROM ROM

DUUAL
POTPORT 32K
BSBUS RAM

6K64K 64K
LCLLOCAL RAM
RAM RAM

ETHER
SINGLE SINGLE NET
BOARD BOARD CONT.

COMPUTER COMPUTER

F= 143. 1L I MLa e -r=- NT X C3"
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III. SYSTEM ARCHITECTUE -

A. SYSTEM HARDW R_

This implementation of MCORTEX is based on the INTEL

iSBC96/12A sinale board computer usingk,, a MULTIBUS back

plane. Specific, detailed information pertainin to both

these romnonents is available in [Ref. 31 and rRef. !I . The

MULTIBUS als( connects two memory exter.sions into the

syster. A 32K extension is used as common memory for

interprocess comrrunication under MCO*ITEX and for CP/M multi-

user system rontrol. A 64K extersion provides additional

memory required to operate the PL/I-E6 compiler and other

utilities not constrained to execute in the 64K of memory

local to each processor. Additionally, a bubble memory

system and a hard disk system are available on MULTIBUS. A

secord hard disk system is accessed through the parallel

port of one SBC. Fivure 1 is a representation of this

configuration with two SBC 's shown.

The iSBC86/12A provides a three level hiera-chical bus

struicture. At the first level, the 9096 processor

commurnicates through the on board bus with un to 4K of ROM,

wltb serial and parallel I/O ports and with the dual-port

bus. Cortrol and access to local RAM is provided by the

second level dual-port bus. The third bus level, the

MULTIPUS interface, provides access to the MULTIBUS. The

22
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pointer. (This irformation is stored in GLOBAL memory.)

Third, since each process was uniouely identified by its

stack segment register, MCOPTFX functions did not need to

identify the process they were responding to when using the

scheduler The scheduler simply stored state information at

the 'ase of whatever stacy segrrert was active when the

scheduler was called.

The a<sumption that each process used a different stack

seprent value is not completely general, and in fact was not

true for procedures compiled and linked under the Digital

research PL/I-S6 larwuaae system. This conflict forced

changes in the coqtext switching mechanisms of MCOaTET. The

entire stack Dointer (SS and SP registers) is now stored in

GLOBAL memory, and MCCTEX functions making use of the

scheduler must indicate (in the Processor Data Segmert

Table, ?RrS) which virtua, processor they are servicing.

E. DELETED FUNCTIONS

Funrtions previously available under MCOLTEX include

OUT$CHV, OUT$LINT, CUT$NIUM, OUTtDNUM, I'NCFAR, INNUM, and

IN$DNUM. With CP/M-86 under the control of MCOFTEX, these

utility functions are redundant and have been removed.

However a version of MCORTEX with these functions

incorporated has been retained for troutleshooting purposes.

The monitor process incorporated by Klinefelter has also

been removed in light of the availability of DDT"-6.

21
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cf portability. The context switchin& routines in tICOFTEX,

including the virtual processor scheiuler and tne interrupt

handler, are the only portions of the MCCRTFX core written

in assernbly language. Another decision motivated by the

speed imperative assumed that ea'h virtual processor owned a

stack for storing state information. This decision was

followed by another assuming that the stack segment pointer

for each stack was different. This allowed a bootstrap like

context recovery. A search throu.h the virtual orocessor Map

idertlfie the highest priority ready process. Virtual

orossor nap information included the process stack segment

value. This value was retrieved, and subsequently used to

retrieve three additioral pieces of processor state

infor'-ation. Offsets zero, two, and four from the stack

segient were used to retrieve the process stack pointer

value, the process stack base pointer value, and a return

type indicator. Recovery of the stack state allowe"

recovery of the entire state of the virtual processor, and

orocessirn coild continue.

This context switching method has many advantages.

"irst, once the stack segment of a orocess has been stored

in a known, retrievable location, it never needs updating.

The base of the stack remains fixed, and access is

controlle! through the ccntents of the first few bytes at

the base of the stack. Second, less space is reauired to

store the stack septent than to store the entire stack

-....... ........2..-......-............................-..



always assiened to the highest priority ready virtual

orocessor on each boarl regardless of which synchronization

function envoked the scheduler. Before using ADVANCF or

AWAIT, an event count must be created using CREATE$EVC.

Consumers an4 producers then communicate using the agreed

upon event count. The current value of an event count can

be determined throupli a call on IEAD. The functions of

C0FATFSSFQ and TICKET are as discussed earlier, but wit.

broader applications.

V'CORTFX handles two types of context switching. The

first type results when control of a CPU is relinquished

through a VCORTEY function call. Under these conditions the

callinP process is not halted in the midst of so'ie task, but

at a place convenient for the process. Some subset of the

processors registers contains all reoilred state

information. MCORTEX assumes this subset includes the DS,

IP, CS, SS, S?, and BP registers. Additionally, a normal"

return indicator is saved. The second type of context

switching results from an interrupt. This switching assumes

nothing, and saves the complete state of the process being

interrupted as well as an InterruDt' return indicator.

This rec-onition of two switch types makes context switching,

faster for the more common 'norral' return.

Yarly implementers of MCCRTtX considered the context

switcbin-7 overhead question in detail. Their solution Rave

greater importance to the issue of speed than to the issue

19



If the resorrce is not busy, the process will receive

immediate access, otherwise the process gives up the CPU.

C. PFOCESS I.TFG ITY

The design of MCORTFX relies heavily on user cooperation

for prccess integrity. The supervisor controls access to

the MCRTFX functions, but even this is a software control

and will not witbstand malicious assult or catastrohic

failure. MCORTEX is targetted at embedded systems

applications where malicious assault is not expected.

Protection from catastrophic failure requires hardware

protection not presently in the system. The low cost of

micro-com].uters however, allows for redundant back up

systems which can limit the affects of catastrophic failure.

). INTERPROCESS SYNCHRONIZATION

Process synchronization is accomplished u-der MCORTEX

throuet, the furctions ADVANCE , AWAIT, and PREEMPT. These

synchronizing primitives are supported with the functions

CPIFTE$ EVC, CREATF$SEQ, RFf.D, and TICKET. Consumer

processes use AhAIT to ensure that data they require is

ready. Producer processes use ADVANCE to irform consumers

that rew data has been ccmpute.. P3FEEMPT is used by one

process to directly ready another process. This primitive

is for activation of high priority system processes of a

time critical rature. A call on a synchronlzlgn primitive

may, or may not result in relinquishinp: the CPU. The CPU is

................



locc, it is Riven sole access to the common bus for one

instruction cycle. During this cycle, the process makes an

exchange of the value in a register (contents 77H) with

ILCBAL-LOCK. The processor then examines the contents of

the exchange register. If the register now contains zero,

the processor is granted access, if not, the process repeats

the procedure until a zero is obtained from GLOB SOCK.

Because access to GLOBAL memory is controlled by MCORTEX,

waits should be infreouent and short in duration. When

relinquishinp the software lock, the process merely sets

3LOBALSLOCK to zero.

Users have no access to GLO.AL memory, however MCOiTEX

provides for user cortrol of shared resources through lata

heli in GLOBAL memory. Sequenrcers, located in the seqaercer

table section of GLOBAL memory, are used to provide a turn

takirg mechanism. Each shared resource is assigned a

corresponding sequercer. When processes require a resource,

they reouest a turn through the supervisory furction call

TICKFT, specifyinR the applicable sequencer. TICKET returns

a number indicating the callers turn at the required

resource. This is similar to gettinR a turn number at a

barber shop. TICKET advances the sequencer value in global

memory so that succeeding requests receive higher numbers.

The process requesting the resource then makes another

supervisory rl l, this time on AWAIT, providirg toth an

identilication of the resource and the process turn number.

17'/
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lozical o-zanization of this shared resource (see the last

four paes of A endiX H for actual locations.). Access to

TABLT 1: 1 LOBAL MEMORY

OFFSET MNEMONJIC TYPE/INIT PEMA;KS

V, GLO3A)$LCCK B 0
I NSPPS B 0 Number of real processors
2 NR$VPS*AX$CU) P 0 Number of virtual processors

one byte for eac, possible
C?J, MAXSCU currently = 10)

12 HDW INT-FLAI(frkX-CPU)
B X araware interrupt flat 'one

for each possible CPU, MAX$CU
currently = 1P)

22 EVF.NTS B 1 Number of events
EVC$TBL(1?) S Event count table

23 FVCMNAIF B FE Fvent count name
24 VALU_ W 0 F-vent count value
26 TEREAD B EF Event count thread

427 CU$1NIT B 0 Log il CPU number
424 STOUENCE.S B Number of sequencers

SEQST4BLF(100) S Sequencer table
425 SF.QNAM_ B X Name of sequencer
426 SEQOVALUE W X Value of seouencer

- VPM(MAX$CPU - MAX4VPMS$CPU)
S Virtual processor maD

(MAX$CPU currently : 10,
M.AX$VPMStCPU currently = 10)

725 VP$ID ? X Virtual processor ident.
726 VPtSTATE B X Virtual processor state
727 VPPFIOFITY B X Virtual processor priority
?28 EVC4,.A%'VALUF W X Count awaitei
73v SP$FE W X Stack pointer register
732 SS$REG X Stack segment rezister
1725

- B - byte W - word S - structure X - not initializel

GLOBAL memory is controlled throuth the combi-atior of a

. hariware bus lock, and a software locc fGLOBAL$LflCK) located

in GLOBAL remory. When a rrocess sets the hardware bus

.. . .-..". . . . . .. . . . . . . . . . . . . . . . . .. .. .. . . . . . . . . . . . . . . ...



II. IMPLFMENTATION MODIFICATION ISSUES

P. DESIGN CONSIDERATICNS

In a real-time system, multi-processinz on a sinzle
p

processor decreases processor idle time. A multi-processor

conflguration extends the range of this economy and provides

oportunities to exploit parallel and pipeline processing
p

technioues tnat further enhance overall system Roals.

Careful corsideration must be given to control cf shared

resources, rrocess integrity, interprocess synchrorizatior, i
*methods of context switch initiation, and context switchinr"-

overhead.

3. SFARED RESCURCFS I

The most important shared resource in a multi-processor

environment is common memory. MCOFTEX relies on a

hierarchical bus structure to limit the reqiirement for

access to common memory. Each Drocessor has local memory,

addressable without access to a sharel bus. A process - -

executing in local memory makes demands on the common tus I

only to pass computed data to external processes, or when

MCORTFX functions are used. Related processes with high

intercommuniration rates should reside in the local memory

of a single orocessor, thus avoidinp high common bus usaze.

To perform its functions, MCCRTEX sets uv a section of'

common mpt-orl called GLCBAL memory. Table 1 shows the I

* . . ..% *.*



retained.Chapter III details the architecture of the MCCR:TEX

environnent, hivhlizhtinr ipteractiors between the hardware,

CP/M-35£ and ZORTXX.

Chapter IV presents the VCORTEX loader, discussire

considerations given to alternative methods for invokinz

vCORTEX.

Chapter V explains the interface provided between PL/I-

E6 and the ?MCOcTFX supervisor. Procedures necessary to

successfully create MCORTEX virtual processors are

discussed.

Chapter VI summarize the current state of the system.

points out problem areas, and makes suggestions for future

research and testing.

14



and executior accomplished via download throui' a serial

link to the target hardware.

The goals of this thesis are to:

1. ?ring the powerful, highly portable functions

of the C FP/ -6 operating system under the control of

MCORTEX. This will provide rapid expansicn of user

caDabilities within the restrictions imposed by the non-

reentrancy of CP/M-a6 utilities. Using MCORTEX functions,

control of ancess to CP/M-86 can be selectively applied

depending on the contextual requirements of the application.

2. Sever the link with the development system, and

prnvide a simple, convenient method of creating the MCOiTEX

environment. This should include user program and MCORTEX

loadine, transfer of control to MCORTEX, and mechanists for

return of control to CP/M-F6.

3. Provide access mechanisms to the MCOTEX

supervisor compatible with Digital Research's PL/I-86

lanruage system, allowing user programs to be developed in a

high love!, portable language.

C. STRUCTUR? OF THAT THESIS

Chapter I discusses the overall direction cf the AE"IS

weapons system simulation proJect and the place this thesis

holds in accomplishine project zoals.

Chapter II addresses the issues which resulted in

chanzes to MCORTEJ as implemented by Klinefelter, and

presents ar overview of the MCORTEX functions

13



acquisition. A project at the Naval Postgraduate School

seeks to demonstrate that a system as complex as AEGIS car.

be controlled more economically, with improvements in

graceful degradation characteristics, an.l without

perforldnce loss using a distributed system of micro-

computers. The project requires identification and

implementation of an applicable hardware configuration.

develo ment of a sitable operating system, duplication of

signifiiart real-time functions of the AEGIS weapons system

and incorporation of valid simulation procesos for test and

evaluation of the total system.

The INTFL iSFC E6/12A, a single board micro-computer

based on the 16 bit INTEL 808e micro-processor, was selected

as the sjsteF,, hardware base. Initial design of an operatinR

system specific to the INTEL iS]C 86/12A was completed in

195;7 and implementation was accomplished in three Naval

?ostgraluate School thesis in 19E1 and 1982. The second

thesis in this series written by Cox [Ref. 1 simplified the

design of MCORTEX to more successfully address security and

-Pverhed issues in the real-time embedded applications

tareetted by the project. Cox also added a supervisory

layer to the architecture, simplifyin ? access and enhancirR

security. Klinefelter [Ref. 21 expanded and genpralized

Cox's work. All implementation to this point was done on

the ISIS-rI development systpm, with multi-processor test

12
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Access to MCORTEX is through the supervisor at the

outermost layer of the MCOFTEX four level structure

discussed by Klinefelter [Ref. 2 • pp. 44-461. Due to

incompar, ible parameter passine implementations in PL/m-86,

and in PL/I-36, code allowing PL/I-86 access to the MCORTEX

supervisor has been developed. This is discussed fully in

Chapter V.

Also resident in each local memory, if reauired, is the

CP/M-26 operating system. In this configuratior the full

rarpe of CP/ utilities, [Ref. 6] and [Ref. 7], is available

to the user. Additionally, development of user processes can

make use of any of the broad scope of comercially available

products compatible with CP/V-S6. Figure 2 gives a

representation of the locations of the system cole. The

diapram includes the location of DDT-16 as required for a

debulging session. Also depicted are the locations of the

MCORTEX / MXTFACF loaders. Durinp load, loader memory is

not reserved, ard care must be taken to ensure that a CMD

module's code or data section does not overwrite it. It is

psrmissible, however, to include this memory as part of a

module stack or free space, since these structures are

developed at modiule runtime when loader f':nctions have been

completed.

C. USEP ?OCESSES

User processes may be located in areas indicated in

Figure 2. Irditionally, if CP/O-86 utilities are not

26
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reouired, memory reserved for CP/M-86 may hold user

processes.

Descriptions of processes in memory are provided to

MCORTEX through CREATE$PROC. This MCORTEX function gives

the process a unioue identification number, priority, stack

(SS and SP registers), next execution address 'CS and IP

registers), data segment (DS register), and extra segment

(-S register). MCORTEX establishes the process initial

context ,sing this information to create a virtual

processor. The virtual processor exists as a combination of

data, both in GLOBAL memory, and in each process stack. When

executing, the virtual processor becomes identical with the

real vrocessor state. RelinouishinR the CPU forces the

virtual processor again into GLO3AL memory and the process

stack.

Special effort has been made to accommodate processes

created under PL/I-86 and linked using LINK86. The internal

architecture of such processes reouires some consideration.

LINYBE concater ates all PL/I-86 code seaments into one

segment. The same is done with data segments. Thus, PL/I-

* 86 processes consist of a series of conti--uous code segments

* followed by a series of contiguous data segments.

" Additionally, at run time PL/I-86 routines create a stack

*, following the data area, and a free space following the

stack. The resultinR process configuration is shown in

Figure 3.

28
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Access to all data areas resulting from a single link,

is referenced to a common data seRment. Stack pointers are

* referenced to the stack segmert register, and free space

Dointers to the extra seement re-ister. Additionally, some

PL/I-86 runtime routines assume the contents of all three

seRment reeisters 'DS, SS, FS) are identical. This

assun p tion disallows process stacks with uniQue stack .

segments, and was the motivation for modifications to

MCCRTEX discussed in Chapter II. For the demonstration

programs D1.CVD and D2.CMD (Appendix E) PL/I-e6 generated a

default stack of size 400H bytes. This area was subdivided

to provide a 120H byte process stack and a 2EOH system stack

* in the case of Di.CMD, and two 120H byte process stacks and

a iCOH byte system stack in the case of D2.CMD. The

docunentation for PL/I-26 [Ref. £ p. 2.91 describes

mechanisms iniorporatei in the PROCEDURE statement to

specify the size of the runtime stack. If these mechanisms

function as described, all process stacks can be contained

within the area allocated to the rvntime stack. Otherwise

process stacks can be constructed following the free space.

This area would be unprotected by normal CP/'! CMD file

memory management functions, and its use would reoaire extra

care.

The MfORTFX CRE.TE$PROC parameters include the absolute

location of process start, stack, and data. For this reason

it is advantapeous to locate processes absolutely when

30



lirkinR. LINK86 provides such an option [Ref. 9 p. 7.6].

however, the ABSOLUTE option is applicable to the entire CMr

file created and cannot be rsed to distribute the file nor.-

contiruously in memory. Also, experience has shown that the

required code seement address !ust be placed in the data's

ABSOLUTE declaration. Further, the code segment ABSOLUTE

declaration must hold an address larer than the sum of the

value placed in the datd A"SOLUT. leclaration and the size

of the data segment. This value seems to have no effect on

the location of the file but, too small a value will cause

an error when the file is loaded. See Appendix F for

exarples of link option files tiat produce correct results.

MCCRTFX processes nay be linked together as PL/I-?6

procedures allowin, sharinp of PL/I-86 runtime routines or

may be linked individually. Separate Drncesses require nore

menory due to replication of PL/I-d6 support routines,

however, treat care is required with shared routires as

PL/I-?6 runtime routines are not reentrant. Further, CP/M-

e6 subroutines are neither reentrant nor replicateable. I/"

functions, therefore, must be viewed as shared resources ard

access to them strictly controlled.

31-."1
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IV. MCORTEX LOADER

t. KORF.OPS / KCRE.TRC

During development the MCOFTFX executive was assig-ei to

the file KORP and was accessible throiRh the INTELLEC DS

system. This file contaired all the multi-processcr

)perating system functions, the initial GLOBAL memory, the

supervisor, the interrupt vector, ar.d various low level

furctions not accessible to the user. To execute mCORTEX it

was necessary to download KORE and user processes to the

target system, disconnect the transfer catle, connect the

target syste, terminals, and pass control to Oi<E on each

processor. See .Ref. 2: Appendix A, El for a complete

descripon of the prccess. The KOEE.OPS and KOC'E .T C files

loaled by the 11CORTEX and MXTRACF loaders respectively, are

derived. from the original KOhE file with changes as

discussed in Chapter I. Additional changes were made to

compact the KORE.OPS file, and to relocate the IlITSCD for.

simpler, more CP/*1-66 compatible loading of user processes.

Apperdix A letails the procedure used to produce KOME.CPS

and KORE.TRC from KORE. Further discussion will use the

terms KOT:E and VCO?,TEX tc mean either KORE.OPS or KORE.TRC

and 9CORTFY or MXTRACE respectively. When this

Peneralization does not hold, the differ'ences will be noted.
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Currently the MCORTEX environment can be established

under the CP/v-86 operatirg system. Control is then passed

to MCORTUX automatically, and user processes are createl in

the user initialization module. Control can be passed back

to the C?/,-e6 operatinrg systerr, if applicable.

B. KCRF AS C ,D FILF

Establishment of the MCORTEX environment through

invocation of KORE as a command file is not feasible for

several reasons. First, interpretation of CMD file headprs

assurrps each CMD file to be cortiguously constructed. KORE

is not. Second, KORP memory reouirements include an

interrupt vector. The CP/M-66 memory management system does

not allow loading of command files into the interrupt vector

space. Third, the data segment for the initialization

module deDerds upon the amount of executable code generated

by all processes linked with the module and is not static.

The data segment register initial value must be passed to

KORE after processes are loaded. Fourth, KORE includes

.mLOBAL memory, which should be loaded only once, while KOOF

must be loaded into each processors local memory. An

additional consideration is the simplicity and flexibility

pained when KOP-E and user processes are loaded via the sam.

,echanism to produce the MCORTFX environment.

33
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C. CPER.ATICN CF THF MCCRTEX LCADER

MCORTEX.CMD is an executable file uner the CP/-96

operating system. Invocation of MCCRTEX without KC3E.OPS on 

the default drive results in an error message and return to

•P/M-?6. MXTRACE reauires KORE.TRC. The loader announces

that it Is on line, and reauests an entry to indicate

whether or not GLOBAL memory should be loaded. Only the

first processor activated should load GLOBAL memory.

Subseouent loads of GLOBAL memory would destroy data needed

1,y eyecutinR Drocessors. If no initial load of GLOBAL

e~ory is nade the re.ults are unpredictable.

KORF is immediately loaded with or without GLOBAL memory

as directed. The load is accomplished using CP/-SE

functions, but does not use the CmD load utility. Instead,

KORF is read in and positioned block at a time as required.

The interrupt vector is not ,maintained as a part of the KOR.

files, but is generated within the loader itself with moves

directly from loader data memory to the interrupt vector

space.

KORE load is followed by a reauest for a process file

rare. The loader expects at least one file name to be

entered, and results are unpredictable if one is not. User

processes are loaded using the CP/M-66 CMD load utility, and

user processes must be CMZ files. The entire file name must

be entered including the three letter extension. After

loaii- the first and subseouent user files, the loader

34



reouests another file name. To exit user process loading, a

retirn with n~o preceding character should be entered. The

last file entered m,;st contain the initialization mnodule, as

the data segm'ent register value of this file is determined

aid passed to KOBFE.

Completion of user process loading cai~ses control to be

passed to MCOiTEX. MCORTEX initializations are performed,

including creation of the IDLE and INIT pro':esses (also

YOiITOR. with MXT7RACE), and the user Initialization drocess

is entered. Operation after this point is determrined by the

user processes. An ADlVANJCE on the initialization event

cou.nt 'FF' by any process will halt all processors,

returning themn to CP/M-96 control. The demonstration

prograins In Appendix E end with a PREEM~PT call to the INI T

process. This is only to demonstrate the operation of

?REEMPT and, in fact, due to multiple declarations of tfle

INIT Drocess causes only the first processor activated to

return to CP!M-86 control.
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V. PL/I-96 C"MPArIBILITY

k. TF SUPERVISOR

KORE is written in PL/M-86, and reauires calls male t,-

the supervisor to meet PL/M-S6 paraeter DassinE

corventions. Further, the supervisor reouire5 four

parameters with every gall regardless of the function

invoked. To meet parameter passing reauirements, and to

hide details of the supervisor implementation. a trarslatio-

mechanism between user calls and the sunervisor is reoiired.

The first parameter expected by the supervisor is a byte

value indicatinp the function recuired. Followini the

fiinctior code should be another byte, a word and a pointer.

The formal oarameters these actual parameters represent are

different for different function calls, and in some cases

the values passed are not used at all. The supervisor uses

the function code to determine which pa ra,,- tors are

applicatle, and simply ignores the rest. It is inconvenient

and unnecessary for the user to provide unneeded parameters

or to remember which funrtion codes belo i to which

functions.

Two files (see Appendix D) are provided to i itiPate

!1ifferences between simple user calls and suiervisor

reauirements. The file GATEWPY.PLI should be %I1CLUDE'd in

all prcgrams making calls on 'ICO7TEX functions. It declares

3.6
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"he MCORTEX functions as ENTRY values with attribute lists

" atchir the parameters expected 'y '.ATEOD. Note tnat

-ntry !eclaratlors reserve -emcry spare for tho parameters

specified. ?ach user Process rust have separate ,,erory set

aside for these function calls to avoid conr-irrency Drobls'"

in '?ATFMOP.

GATMCP.03J (or GATFTRC.O3J) should be lln.ed with all

User rroresses. It provides the object coe recessary tc

convert user calls to the format expected by the s5 ervisor,

includine addition of function codes, and oadding of calls

with extraneous parameters. 07ATEMIG] uses no varlable rata

sez-rent of its own, and si,-noly rakes roves froT user data

areas to the user stack. This ensures that. s long as the

user data areas involved are urshared, GATEMOD is reentrant.

Icte that all parameters in the "&ATE*AY declarations are

ITF) or PIT(16). PL/M has two unsigned integer data

types, 3YT. and WCRD, that are used extensively in CCRrEX.

There are no correspcnding data t:pes in PL/I-96, and 31(;)

and TIT16) are the closest available substitutes. In

ICCRTFX prccesses it is scmretimes convenient to add twc

PIT(16) n,;bters. Unfortiunately, mathematical computations

,r BIT(16) values are not supported in PL/I-S6. This set of

conlitions necessitated the development of the function

Add2 IT16 included in G.ATFWAY. As the name irlies, this

function adds two PIT(Ie) parameters as unsigned integers

and returns the result as a 'IT(le) value. If a carry is

37
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orriuceri, it is ignored, and the result returned will, of

course, be incorrect.

P ?L/I-26 PARAYETrR PASSING CONVENTIONS

Parameters passed in a PL/I-E6 procedure call ar=

accessed via an array of pointers [Ref. 1?: p. 16.1]. The

location of the pointer array is provided to called routines

through a pointer in the .Y re'ister. Using register

Indirection and inlexine, pointers to actual narameters are

loaded into system pointer registers. Parameter valu-s car

then be Tanipulated as reauiired. Figure I is a

liazrammatical representation of the parameter passin,

structure that rnipht be established by PL/I-;6 for a call on

the mCC'._X supervisor.

All _IT(l) values returned to user Trroeram5 by th e

GATEYCD, either as a result of a call to &Dr2P!TI6 or as a

result of calls to the vCORTEX functions RTA or TIC"FT, are

rF,turned in the BX register. This is the convention followel

by B786 based PL/I-86.

C . PL/M REENTR.ANT PARA'177rR PPSSIN',

All MCC.TEX PL/M-5 routines are reentrant. The A

routines lock out interrupts durine execution so ttat

reentrancy is not an issue. In oarticular the MCC.UEX '-

surervisor is reentrant. This is the only KOIF o,!ule

accessible to user processes.

......................................................
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BX REGISTER

FIRST PARAMETER POINTER

SECOND PARAMETER POINTER

THIRD PARAMETER POINTER

FOURTH PARAMETER POINTER

POINTR PARMETE

WORD. PAAEE

BYTE PARAMETE
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DDT86 all are resident in the SBC ,,Tory ard In the 32K

shared memory board.

D. UsirL, DDT86 commands, reposition the parts of KOEF

reauired so that the code can be saved into one file. data

necessary to determine the initial locations of the ccie s

found in KCI.F.MP2. The DDTP6 instructions used for thc

current KORE.OPS and KOFE.TFC files follows:

~*CKCRF.OPS *

MBBo:o,]FF,4P0:0 " Move, starting at aidress RBV:Z,

DFF bytes of code (main part of KORE) to new start addre"s

489: 0.

M439:0,60,560:0 ',' Move, sta-tinR at address E32:1, &?

bytes of code (initialization module) to new start address

560:0 (following main part as moved above).

MF794:V,6BF,568:e Move, starting at address F794:?,

6FF bytes of code (GLOBAL memory) to new start aldress 56. :-

(followine- initialization module).

WKORE.OPS,480:0,153F : Write to the default disk a

file called KORE.OPS starting at address 4EV:O and '

containing 153F bytes.

• '* KCRE.TRC *-

M439:.,25,C6E:0 ' love, starting at address 439:, 25

bytes of code (initialization module) to new starting

address CFS:? (followine main KORE code).

MACV:V,1AFF,439:0 !O ove, starting at aidress AC,7:O,

I.FF bytes of code (main KORF initialization module) to
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r. When the interrupt light #2 liehts on the front

parel, press space bar on the console device.

F. Reset the boot switch by pushing the lower part of

the switch.

F. ISIS-II will announce itself and give te -'-

prompt.

IV. LOAD MCORTEX

A. At MPS console, type "S3C861<C?>".

P. IF '*CONTmOL* ' appears, SBC was not able to set its

bau! rate. Press RESET on MULTIUS frame and try again.

C. If 'Bad YMDS connection appears, you will not be

able to continue. Check connectons. Make sure diskett- is

not write protected. Push RESYT at frame. Try a-ain.

P. SC861 will announce itself and prompt with
. Type L KORE<cr)". Wait for . . At this point the

KORE module has been loaded into the SBC memory, and into

the shared memory board.

V. SAVING KOFF TO CP/M-Be FILE

A. Leaving the SC861 process active on the 4DS system,

disconnect the PS232 J2 connector at the SEC, and connect

the terminal prepared earlier.

B. Pt the newly connected terminal type ,FFD4:4<r \ .

The CRT will not echo this entry. Responrd to the 7iies that

follow as renuired ,intil CP/M1--E6 is up.

C. Now enter DDTE6. At this point KCRS, CP/M-S6, ani

52

..............................-.- '



II. POWEr oN PROCETURES

A. Turn the Dower-on key to ON position at MULTIPUS

frame.

B. Press R-SFT near power-on ky!y.

C. If needed apply power to MICROPOLIS hard disk.

D. Apply power to RFMEX disi system. After systa,

settles, put START/STOP switch in START position. Followine

a lengthy time-out period, the rEPDY li. ht on the frcnt or

the RFMEX disk system will illuminate, and the system 45

ready. Alternately, the PE.SFT button on the MULTI3US can be

pressed three times, with a small time-out for the system to

settle each time. Followinp the third buttor oz.sh, the

READY on the front of the REMEX disk system will illaminat-

as before.

E. Insert the boot disk into drive B.

F. Apply power to the CRT.

G. Put the Bubble Device RUN/HALT switch to zUN.

L. Power up the MDS disk drive.

I. Power up the MDS terminal.

J. Turn power-on key to ON at MDS CPU.

III. BOOT UP MDS

A. Place diskette with executable modules and SiCP61 in

drive ?.

I. Push uDper part of boot switch in (It will remain in

that position).

C. Press reset switch and then release it.
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APPENDIX A

ISIS-II TO CP!M-' 6 TRANSFER

I. PRE-POWER-CN CHECKS

A. SBC configured for CP/M-86 cold boot is ir MULTIBUS

odd slot and no other clock master S2C is installed.

B. Bubble memory is in MULTIBUS.

C. RFMEY contrcller is in MULTIBUS, and prperly

connected to RMFX drive.

D. If MICROPOLIS hard disk is to te used, ensure that

it is connected to clock rast-r SC.

E. Ensure 32K shared mernory module is installei.

F. Connect PS232 transfer cable between J2 on SBC, er

24(? baud CPT port of the MDS system. If this cable has a

null modem' switch on it, set it to 'null node-'. This

transposes wires 2 and 3. The switch may alternately be

marked computer to cowputer' and 'corputer to terminal '

Set to "computer to computer"

G. Connect ary CRT to the 9600 baud TTY port of the MDS

system. Ensure CRT Is set tc 960e baud.

H. A CRT will be conected to the SBC after the loading

is completed, and should have an RS232 cable hooked to the

serial port. The CPT connection shoild lead to a flat ---E

wire ribbon and J2 connector so it car eventually' be hooke,.

to the SBC's serial port.

5?T .
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outside their assigned data segments. Fi nal ly, AEGIS sys teT

processes anI real timne input simulation processes shouldi be

adapted to the MCORTEX eavironrent, anid performnrce

measuremenrts m~ade.
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As noted earlier, neither CP/M-q6 nor PL/1-26 runti-e

routires are reentrant. Sharing ary section of code fr.r

either system in a concurrent environment reouirQs care ar.

vroler control of access to shareI code. Ir ,:any instar csTZ

this can be accomplished through application of CO TB E.

functions. When proper sequencing throuk-h PL/I-86 runtime

routines cannot be guaranteel, processes usin z shared

routines must be separatee., and multiple links perfcrmed.

This produces a copy of the runtime rottines for each linkei

group of modules. Since processes not linked into the svne

CMD file do not share common data structures, colnmunicazin

between the modules becomes more complex. PL/I- 6 uses

sixteen bit pointers, and has no built in mechanism to

transfer data outside the data segment assiered to th=

linked module. This deficiency also adversely affects Oho

comi~unicationi through common memory of processes on sepa.-Ite

SBC s.

Future research with MCORTFX should investi-ate the

problems discussed above. Testing of the system using mrre " -

than two SBC's should be conducted. Investiation of the

relationships between MCORTEX prccesses sharing sections of

PL/I-Se and CP/M1-86 code must be conducted, ard the best

means of controlling access to shared code deterri red. I f

possible, this should te accompl.sbed in a high priorlty

system process that i's transparent to users. Some convenient

mean s must be provided to aive processes access to memory

4b



VI. CONCLUSIONS

The principal goals of this thesis were met. MC0pT;X

has been integrated into a selected ervironmert to Drovide

multi-processirg and malti-processor cap;abilities. Assets

available under the CP/M-86 operatin4 system have been madF

available to VCORTEX processes. Also, developmer:t of

'CORTEX processes in the high-level language P1/I- has

been proviled for through reentrant gateway trarsfor.lations

between PL/I-P6 calling structures anft the strut31rp ,'

expected by the MCORTEX supervisor. Programs have en

written to demonstrate that each of the MCORTFX function-

can be used from within a process written in PL/I-86. Two

versions of the operating system kernel have boen proiuco,.

One version, found in the KORE.TRC file, retains all

diagrostic cues of the development versior, primitive I/C

functions, and the MONITOR. The second version, fourd ir

the KORE.CPS file, has these items removed.

No testing of the system, except to monitor the prcver"

operation of the demonstration programs, has been

accomplisted. The iemonstration programs have been rt'n

successfully using two slave SBC's and using the master SQC

and one slave SPC. The loader program sometimes will not

accept a file name without the drive prefix. Nc pattern to

this behavior has been observed.
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The .r file also contains maps of the ir. ivi a I

-odules linked into the CMD file. These raus proviie Jata

about locations of -ode and data seements within the fare"-

code and data segments summarized in the se2ments section. -- '

The beeinni.re address of each module is eiven. This offset

represents the IP value for that particular nodule.

With all Darameter values deter-rined, the irnitializatior

Drocess must te recompiled , and all processes relink-. T I-

.esultinE CMD file can be executed i. t.e MCC? TI

envi ronment.
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can be determined by perfcrmir.ng ar executable iced of t!'.e

Drocess CMn file unde- rT&E . Values dis-layed by 1-T&6 p
irclude the CS, and LS register va! ies 5 As r-"t!cned

earlier, it is reouired that the DS, SS, ar ES re,ist. r

val'ies be eaual for proper operation of some FL/I- 5 rirtimp
p

routines. Fxcept under soeoial carefullJ cons iierei

circumstances, programmers should ensure thet this is th

case. The remair inz two parameters are roirter v'a I ;es

cbtainable frorr the link VAP file.

The first section of the "AP file Pives a summary of all

ccde ard data seer-ents included in the assoclated C -D file.

Several data segments are listed in o rer of th ir

occurrence in memoryr, from lowest offset to hiihsst ffset.

The range of the last entry eives ths_ last aldress of fset s

occupied by any data segient. Eigher address offsets !,till

wi th.in the memory snace of this CMD file are assinei t.

stack and free space structures by PL/I-96, wlth the syster m

stack Drecedir free space. The S3 valuje renvlred by t.e

FA.TE PROC function can be obtained by addine the ie of

the stack renuired to the last offset occu-i, Vy data. If

annther MCOzTE7 orocess stack is renuired, its SP can te

obtained by addinz its s1?e tc the S? of the previous

Drocess. The systen stack can be divided as nec.essary b:"

continuine in this Tanner. The total n'iuber of bytes

occupied by "COATEX process stacks should n6t exceel tr.

number of btytes provided ty PL/I-26 for the systei stack.

I
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TA BLF 2:

MaD for file: D IT FCC'-C.D

S egment s

Lereth Start Stop Ali~Rn Com b N'ameCls

2CF3 1'00:',)05-2CE?) BYT7 PUB CCIrEr~
?5C4: oo1-:?6C-7-) WC077 PUS DPTA
00@21 ~~:eC-6 WORD COM ?CCNSP ATA
7013 (eVV:6F6-0'6Fe) WOF.D COM ?F'?BSTK A

bi02 (0000: 06FA -?27 WORD COM0! ?FDP .T I
2 ~:2 ' O:72--0729) NR CO ?C L
S? 9 (0?0:724-7732) W 0--.D COM ?F ILIAT iV) 17 a

.70,21 !0?00:0734-373B) WORD COM "PI TS LA TA
Poll? (0000~:073C-7?56) WOFD C011 ?EBUFY
0003 :000:7-E-035A) WORD COM1 ?CNCCD DATA
0.025 (0000:075c-0780) wO0;RDIt'0M sO' SY sI A '
702S (07Z'.:37E2-Z7?A9) WO 1.1D COM S YS P"..I ,T D

?roups Seaments

CG'POTP %10 F

DGi{cup DATA ?CONS? ?FBSTK ??:
?CNCOL ?FILAT ?FMTS ?FEFF
?ONCOD SYSIN SYSPRINT

rap for Todule: INIT

001F (0:00- -022) CODE
0021 (00:0102-0120) DATA

m a P -',r mcdule: MCDE.MO

01?72 7,70 :' 23-0091) CODF
0039 000:0122-0315A) DATA

-ap for modul,?: LO(1_ONJ

O127 f0V~Z:0095-0l??) CODF
?7'CV (OMQ':215C-221?) DATA

*maD for Todule: GAT?'Y/T

1 0DO 10:1?-2PB) CODE

V 2 Ot (7:21C-C21F) DATA
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counts and sequencers, as well as processes. .fter all

initializations are perforned, an AW IT ( FEB4, 0?0?1 "4-)

should be expc-uted. This puts all initialization orecesses

or. a comnon reserved event count thr-4ad ... An ADVA.'E'E,

by any process will return all prpressors tc C?/M-36 control

.ass.rnina CP/M-86 is resident locally).

MCORTMX processes are written as parameterlpss ?L/I-'f

orocedures. Fxecution of CR EATF PROC functions in the

initialization module establishes a virtual processcr for

each process, and sets all process states to readv. ThF

AWAIT call at the end of initializations forces i schpdulln,-

to take place. The highest priority virtual processor will

te Rranted access to the real orocessor. Further scheduling_.

is controlled by user processes usir-. MCORT-EX furctions.

Parameters required by the CREATE P CC function i.cluie

values unknown to the programer until after all nrccesses

have been compiled and linked. This requires that Iunm.y -

values be Drovided for the first compilation and Iinki-to.

Links shnuld ,e performed with t.'e MAP c omrand option

selected, as this provides information relevant to 1;ser

process definition. A partial MAP print out f r the i

demonstration vrocess is shown in Table 2.

CREATF PROC has eight parameters. The fir-t two are

process idertif icaticn and ,rnress prioi ty. :-hese are

arbitrary "3IT 9) values assigned by the orozra~mer. Fou"r

other parameters, the CS, DS, SS, and ES register values,

4*3
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value, ani scme runitimne routines expect this relatiorship tc

be -alntained. To overcome the conseauences of these

r;PC s ir g po si t io ns, the gate modules push the FS reipistpr

onto the stack on entry, and pop it before ret'irn to the

calling routine. From the standpoint of user )r'~cfsses, th -

ES reeister value is unchanged during ?MCO.RTEX calls.

D. GEF--ATING MCORTEX PEOCESSFS USINI PL'/1 6

Proceiures written in PL/I-E&6 becomre ' CORT-D nrocesses

via expeution of C?-FA.TF ??OC functions. MCOFrT7X jrrcesses,

though written, compiled, andi linked as P/-~ rc~rs

are distinct processes. Each reouires the state of the

Drocessor to be Drepared by the MCO?.TEX executive prior to

every entry in~to the process . This is accomr-l ishe!I

transparently when 'naking- M C 0,R T S fmncti on -811s.

Procedures in a MCCRTEX process ran. be accessed from within

the process normally, however, a MCORTEX process Tust '

entered through a MCORTEX function call, and never throug.h a

Pl./I-E6 procedure call. 81.so MCORTFY processes can be lirirel

into a single CMD mcdule or car. be developel as s -arate CYT'

rrmcules. In the first case orocesses may share common DT/I-

~6 runtime routines as well as CP/V,-BE utilities. I n t e

second case PL/I-66 runtime routines are not shared, tut

CP/,"-86 utilities, if used, are still shared .

MCCRTEX currently expects an initialization module to be

locatpd starting at 04390F. This mrodule Is the first use r

process executed, ani can be used to create iser event



II

PRE-CALL 1
STACK

UNUSED BYTE

N BYTE PARAMETER

UNUSED BYTE

BYT BYTE PARAMETER

WORDS WORD PARAMETER
TWO BYTES

PUSHED
BY

PTR CALLER

POINTER PARAMETER
FOUR BYTES

RETURN ADDRESS
FOUR BYTES

CALLER DS
TWO BYTES

PUSHED
BY
CALLEE

CALLER BP
TWO BYTES

FIg3. 5 FIt F REENTRANT
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?L/M-F6 reentrant Drocesses expect parameters to be

passed on the stack in the order they appear in. the

procedure declaration.. Pyte values reouire two bytes on the

stack even though only one byte contains usable information.

Parameters are followed immediately on the stack by the call

generated return address. The called process stores the

callers nS and 'P registers on the stack, ana establishes

its own r'S and P values. Access to parameters is vla an

irdex referqnced to the called process B? value. Figure 5

is a diazrammatical representation of how a stac is

structurel following a call to GATE$KEP_Ft.

CATE1OD and GATFTRC both act as translatnrs of user

calls irto formats renuired by the MCORTEX and MXT BCE

supervisors respectively. T.he only difference in the two

rate modules is the address of GATF$K-E!PF?; in their

associated KOR7s. Using the X register link to retrieve

data, they build the stack structure expe:ted by the

supervisor module, supplyine ftnction codes and pa ir- -np.

reouired. They then ,nake a call on GTF$.K?>. If th

call is to BEAD or TICK-', srate is reserved or the sta -k

for the returned value. This valui is PCP'ed into the ?X

register before exiting to the calling process.

The gate modules prnvide one additional service. KC~

functions do not guarantee the inteerity of the F3 register.

PL/I- 6 in OPTIONS (,"AIN) initializations, however,

establishes the ES, SS, and DS repiste-s to be of eoual

[-.



new startine address 439:?.

ME794:0,6!F,139:1?00 M !ove, startlnR at address

E?94:e, 6BF bytes of code (GLOBAL mremory) to n~w startlr

address 439:1B00 (following initialiaztion -odule).

WKC'E.TRC,439:?,21Ce *: Write to the default disk a

file called KORF.TRC starting at address 439:0 ani

coni.aining 21C bytes.

NOTE: The main KOR module, the initialization module,

and GLOBAL ,-emory are located to separate parts of the S-C

by the MCORTEX loader. The system used requires that these

modules be saved into the file in 12e byte blocks. Further,

any chance in the number of 128 byte blocks occaipied by each

must be reflected in the MCORTEX loader code.
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APPENDIX P

MCORTTX UNEr,- DDT6

When troubleshooting MCO'T3X processes using DDT86, it

is important to realize that DDTE6 break points are

implemented as 8P6 commands written at the locations in

memory selected as break points. If DDT;6 MCCRTEX ' .

executed, the MCORTFX system will be loaded under tho

cortrol of DDTe6. If an attempt is made to execute the

loader code to a break point inside a user module which is

still to be loaded, WDT3e installs the break point com"anI

as directed, but this command will be overwritten when the

user code is loaded. The code will execute through the

intended break point, and. the desired result will not be

achieved.

To enable break points within user processes, execut-

DDT2C MCORTEX as before. Now set a break Doint inside the

.CORTEX loader code, but after KORF and the user processes

have beer loaded. The loader will now input KOPE and user

modules as directed, and rDTB6 will break inside the loader.

At this poirt further break points within KORE and user c-e

car be successfully set, and will not be overwritten.

Tryine to use DDTF6 on ?L/I-SC code can be very.

confusink as the 8016 code produced is not familiar. Use

the MAP function of the LINK86 linker to Rive yourself
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landmark addresses as you traverse the code. The AP file

gives you beinnine aidresses for each of your rrocedures

and each of the runt ime modules provided by PL/I-S6.

Similar information is found in the tAP2 files for KOPR code.

When tracing code, use a hierarchical search. Use 'o

instructions with break points, or individual trare

instructions to execute small sections of cole at a time.

Break points should be set just past the next call to be

executed. When a failure occurs, you will have bracketec

the possible code causing the error. If the error is witrir

the call, simply trace into the call one trace step, Iist

the code and proceed in the hierarchical ,ranner usel before.

Note that you must be mindful of jump instructions in the

execution path. You may have to trace several bytes of -ode

to ensure that the execution path includes tho break

address. This procedure will zet you to the errart code with

the least amount of tracing.
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APPENDIX C

MCOFTEX LOADVI-

This file when assembled produces the MCO.TEX loader.

The loader when invoked from CP/M-86, Rives an indication

that it is on line, and then asks if GLOBAL meriory is tc l:e

loaled. The first CPU enterine the MCOFTYX erntironrent

should load GLOCAL memory, all others should not. The last

process loaded on each SBC must contain the iritializdtion

routine cnntaining all create process functions. This file

contains code that is conditionally assembled to rr ate

IXTRACE. The value of MCO'TFX in the codte controls which

nodule is Droducel, and the rame of the file Droduce,! 7ust

be changel oy the user.
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I~ 

ip

;* MCOFTFX / IRXTBCE File TEX/TFC. 8e -owe 1- Feb 84 4/

;* This program loads the rC R EX operating system from /
;* disk into the current CP/M environment. The systen n /

;* memory space is reserved usinR CP/M merory management */
* functions. Since INITIALPROC must be over written by /

;* the user INITIALPROC, the memory it occuies is not */

;* reserved. The Dortions loaded into the Interrupt *I
;* area and into shared memory (ie. GLO3ALMODULE) are in */
;* areas not managed by CP/M and are thus proterted from /
;* user overwrite when using PLI CMD files. Conditional ,
;* assemblies allow assembly of either MCCRTFX or MXTRACE'/
;* depending or the value assigned to CCRTEX at the

;* beginning of the code. Nine such conliticnal/
; assembly statements are included.

DSEG
ORG 0000H

;*** MCORTEX / MXTR.ACE SELECTION * * * * * * * * * c* "* * * / - "

mCORTFX EOU 1 ; * SET TO ZERO FOR
** MXTRACE, TO ONE FC.

;*** MCORTEX

;** ADDRESS CONSTANTS ** ** ** ***.c. c**/

FC B ECU 0 5CH ; * FILE CONTROL
FB NAVE ECU eP5DH *** LOCK
FB EXTENT ECU 0068E
FCB CR ECU 007CH

INT ADD CS EOU 0011H ;* * INTEERUPT CODE
INTRPT 6FFSET ECU 0033H ;'' SEGMENT AND
IF MCORTEX
INTRPT CS ECU OC6BH ;** VECTOT
ELSE
INTPPT CS ECU qC31H ;#### 1 #### <----ENDIP

; PUR E NUMBER CONSTANTS , ,*.*, , , ,/

EIGHTFK -CU 0080H
IF M CO R T X
NUM YOPEBLOCKS ECU 0M1CH
ELS-
NUM KORE BLOCKS ECU 035H ;### 2 ### <----
ENDTF -

ASCII I ECU 0'
ASCII -9 ECU 9 "
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ASCI IA _EC U 'A
As cI I _Z EC0U 'Z
COLO 0N ECU''
S PAC E EQU-
PypIOD EcU''
C R ECU OOODH
LF EOU 0O0AH

SCONTIOL TE!PNSFEP CONSTANT7S

IF MCORTPX
K'OFF SP ECU pool
KORE SS _VAL EQU OC7EH
KO? _DS _VAL ECU OC69H
ELSE
KOFF _SP ECU eFFH ;##40 3 ##0&---
YCRE SS _VAL ECU OC30M ;## H4s<--
KORE _DS _VAL ECU OCOOH ;###4 5 #01 '-

ENDIF

CP/m FUNCOTI ON CONSTA NTS

CPw-_BDOS CALL ECU 224
SYSTEM1 FFSFT ECU 0000H
CCNSCL F _OUTPUT ECU 00C2H
F.D EQU 090AH

PRINT STRING ECQU 0009H
OPEN _FILE FQU OOOFH
PEAD _SEQUFNTI~L E U 2el4H
SET DMA _OFFSFT ECU 001AF
SETDMA_ BASE ECU 0033H
ALLOCME-M ABS ECU e 73 8
FREEALL miFm EQU 03AH
PRC?AM _LCAD ECU 003' H
NOT-FOUND ECU eOFFH

**MESS ff F

IN-_STRING D3 15
RB 16

NO F tESG DP 'KORE NOT ON D-FULDRV$
NO IN _FILEMSG rP 'INPUT FILE NCT cN rESIGNATFD TRIVEt'
NO_-IEMORY-MSG D? 'UNABLE TO ALLOCATP MFMO).Y SP ACF FO?'

rB 'MCCRTFXt

FILEFORMFEB. _MSG DB 'INJCOPPECT FILE FOFYAT -,Y AP,6IN$'

STARTMS, D? 'MCORTFX SYSTEM LOADER ON LINES'
P_ NAMEMIS DD C.,.LF,LF,-ENTE ~ PFOCESSOR FILE N.MF:',CF ,LF

DP '
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-3LOPAI 0 MSG '0 C,LF,LFVLOAD GLOEAL MIMcRYW,,CR,:-F

1;M2 _MS T C LCAfl, >TF'.UFN' TO SKIPCH , LF, '

;** CORTFX RTCCATION VARIAPLFS

SCAUTION CAUTION :c*CPUTION CAUTION
SThe following five lires of' code should not n e

* s eparated. as this -program assumes they will e
;*found in the order shown. The code is used f oil~~/.-
;*merory allocation and as a zointer to KOL' .

SCAUTION CAUTION CAUTION ' CAUTIO -~""

OFE _STAPT DW 0 e 3 C PUTION1
IF MCORTEX
KORFlBISF DW MOBH ;*X- CAUTAIO')-N
YLSE
KCRE1B AS! DW OACOH ;### 6 # -

FNDIF
KCRE FOU DWOP.D PTB KOFE STPRT ;*:CAUTION

IF MC.ORTPX
:'ORFlELEN1TH DW Me~H CAtJTIC.-'

S ELSE
K OR E1I _E N GT H DW 01CriH ;###t 7 9### -

SN DIF
KOREl _m EXT DB 0 ; * CAUTION

IF MCCRTEX
FORENAME D3 'KORE OPS'

KORF NAME DB 'KOHE TEC' ;## #o# <--

KOE 2 BkSY DW OE794F G LOBATL MEMORY

INTEDRUPTVECTOR DW INTRT _ FFSET,INT; PT OS
IIT_ VECTOF _ DD DW IVT_ PD.D CS

INIT OFFSET PW OOOOH P*IN IT IALIZ ATIO0N
INIT PASE DW V439H R~; OU T INEF P A FP 1F T 7.S
IF 110ORTFX
INIT _DS _S G DW OC93-2H : FO1R DYNAMIC ASSIGNMFNT
ELSF
INIT DS SEG DW 0C5eH ;###Zt 9 0### <K--------

T NIT _DS _OFFSTET DW Pe66H ;*'- viHEN USER INITIAr IZATICN
pINIT I? OWESFT DW 0074H ;**- IS INDICAT2ED1

*::CONTOrl, TRANSFER VAPI ABLES

7(VPW SS DW KORSSS VA1
Ko2E rS DW KORE tS VAL



S~ T 4 R T C C DF S E GM N! - T -. **

T CORTFX _LOAD7RP CSIG

CALL CLR -SCR.EEN ~ *SCREEN CONTRCL T CM ON
CALL MCOITFX LOA~D ;* MESSAIES
CALL CLR _SCR"?'N

CLD ;**INITIALIZATIC,

PUSF AX; *

SGET LCAD GLOBAL I ND ICA TOR

CALL IN _GLOPAL ASK IF GLCPIL TO ?7 1OADED
MOV DX,OFFSFT IN-STRING ;*~GET FUFFER LOCArIOi
MOV CL,iEAD ~*~C?/M PA?.AMFTF?.
INT CPM _BDOS CAL~L 17* T INDICtTFL

; GENEPATE KORE FILE CONTROL BLOCK

GEN _KORFF(7?:
MOV BX,10 ;9*"* MOVE 11 CEA'.ACT'ERS
'fOV SI,OFFSFT KORSEF r ;--** POINJT TO KC- EF NPAME
M1OV DI.FC _NkMF ;**Xc* ?_iOINT To FCVB NAM!
"OV KORE:
MOV AL,(SI+BX3 *' GET CEARACTEF
lO V [:I +BExi A ~' STOPE CHARACTE?

jDFC 3X
JGE MOV _KOEF

;**OPEN KORE .OPS FILE CN DEFAU:T DISK 2**~**~**

OPE~ _KC"F:
j 'OV CL, OPFNFIL7 CPir~ P8AAr'ETE?

mCV DX ,FC3l mv P/M PARAvETFi
INT CPM _?DC3S CALL OPEN FILE

CM LNOT-_FOUND ;~FILE FOUND?
JNE PROCESS KCRF FILE FCUND! CON'2INUl
J MP NO _FILE GO INDICATE !BiP0e

p PRCCESS-KCRE:
V,'V DI.0
mov FCB C?[jDI1,DI STArT WITH BEC ZERC

*RES ER VF MEMO1RY 11 "f. C'C~

I-OCV CLJF1_ LLMEM CP/M PP METIEF
INT CPM _BDOS CATL ~ * FREE ALL MEMORY
MOV CL,ALLOC _M MABS ;~*CP/M ?A RP.METER
MCIV DX,OFFSET KC'RE1 _BASE ~ *CP/M P A .AM E TER
INT CPMBEDOS CL ALLOCP.TE MEM'ORY
CMP AL, NOTFOUND ;**MEMORY AVAILAB7E?

mJNE LOAD !'COiTX M F MMCRY AV AI LABLE1! C OllI'I NU E
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JMP NOMEvOPY ALLOC 10~ INDiCATE Fp-Oz

LOAD mCORTEX CODE PT OA CO? H~-*

LOAD MCOPTEX:
MOV DI 21 ;X*~ SET DEST. OFFSET
MOX' ??,NUM_KC E _ BLOCKS SET RLCCK CCLJNTEz
'OVE KG?!_1LOOP:

mov f X,EC? CP/M ?ARAMET77
MCV CL ,READS CUENTIAL ~ C/ PAEF

TNT CP10_BDOS _CALL *xc ?EAD IN 12B B YTFS
~OV ESKR1_BS * STT DESTINATICN SEwJ
VOV CX,F13HTEK ,**SET BYTE COUNT
mov SI 'cx ;**SET SOURCE OFiSET
FEP MOMS ~ MOVE 128 BYTFS
DEC BP*~ DEC BIOCKS TO mOVE
JNZ MCVF_KOREL0O? ;'IF NrT DONS, DO A'?AIN

;**cLOAD INITI &LIZM£TON MODULE

mOV DI,INIT _OFFSET ; SET DFST. OFFSYH'T
-OV DX,FCB 'E CP/M ?A-AMETE-,
-OV CL,R3AD_S7QUENTIAL ;*;X* CP/M PARAMETER
INT CPMC WE CALL ;' ADIN 12-- BFYTES
MlOV FSINITBPS! ** SET DESTINATION SF2,MEJT,
-CV CX,EISHTH K ;~-SET BYTE COUNT
rov SI,'CX ;' SET SOURCE OFFSET
REP MOVSB * MOVE 128 BYTES

SLOAD GLC9AL MEMORY

CMP IN STRINGT~l,eF H' SEOUTD GLOBAL 3F LOkDFD'l
'Z INSTALL INTFRRUPT ;**IF NOT, SKIP LOAD
mov rI.0 ;~*SET DEST. OFFSET
MOVE _GLOBAL _LOOP:

MAOV PX,FCD CP/M ?ARAMETER
MOCV CL9FrEsD_S7CUENTIAL ;**CP/M PARAMETE2
INT C?v _BDOS CALL ;**READ 1283 BYTES
TEST AL AL ;*~No mc,.E rATA?
JNZ I NST'A LL INTEFRUPT ;**IF No MOE!, ;c ON
"O FS.KORF2 _ BSE *F SET DESTINATICN SElXwNT
t'O0V CX,EIGPTi' K ;*~SET BYTE CCU>JTn
M'OT SI ,CX ; SET SRC. OFFSIT
REP !MOvsB** MOVE 12h PYTi.S
JMP MOVESIL PLCA -LOOP IF NOT DONF, E0 AGAI N

SIN ITIA~LI ZE I NTFB HJPT VECTO? '

INSTALL_ INTEPUPT:
M'OV ES, INTVECTCR ArD;* SET DESTINATION SEGMENT
v O ' D I. *,' SET DEST. OFFSET
~OV SI,OFF IINTERRUPT VFCTOR.;* SRC. OFFSET
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OVv CX,2 ;~~2 W'CEDS TO YC VE
FEP MOVS AxAX '" MOVE T~wo wcI.DS

SREAD I N A FILF NAMAE ~ ~ ~ -4~~*

EEP D _A_ NA!WE:
CAILL PROCESSOR _NAME "* SG TO IN?UT A FILE NAMNE
MOV DX,CFYSFT IN _STRING T* X <-- BU7FE.' LOCATION
MOV CL,FE6D ;**CM PP? AMETEP
INT CPMBEDCS CAL T. t G-tT A FILE Ni.! E v

*SET r'C? DRIVE DESIN ATION

CMP IN STRING+1,0 ;"** ARE TFERET MORE INPUTS?
JE FXIT _ROUTINE B **IF NO, GET GLOPBAL LOAD INDICATER
POP AX ;*cLAST LCI.DFD FILE WAr'S NJOT INITI ALIZF

MOV DI,O SET DESTINATION INDEX TO Z7ERO

CMP IN STrPI N'G+3, COLON ;*Y- IS DRIVE DESIGNA.TED?
JE SET DRIVE ;**IF YES, PUT DRIVE IN FOB
MOV FC3[DI] ,DI ;**SET DEFAULT DRIVE 9
M-OV 31,2 * 3LD POSIT IN ST,-ID3G, IS 1ST LETTEL-
JS FORMPEE

SETDR)IVE:
MOV AL ,IN_ STFING-2 * GET DIVE LETTEF
AND AL,-FR * CONVERT TO UPER CAST
SUP AL,40E *F CONVERT TO A 3INA:;Y NM
MOIV FCB[DIJ,AL ;**SET DMIVE
AND AL,OFOH ;**LIMIT LINE DRIVE TO A T'.ROUGH 0
TEST AL,AL
JNZ INPUTEFO-- B
MOV SI,4 ;**5TH{ POSIT IN _STB',.ING IS 13T L'ETT'-.

'~INITIALIZE FILE CONT '.OL BLOCK

FOFM _Fc :
P OV fX,ZAF *; FILL FCB NAVE WITH SPACES
'mOV AL,SPACF
FILL SPACES:
Mov FCB _NAMErEX] ,PL
rEC BX
JGE FILL SPI~CES

MOV FC? CiCDI],DI ;**NFW FILE CURRENT RECORD IS ZERO
MOY FCB !XTENPr[DI] ,DI *~NEW FILE CURRENT EXTENT IS ZEJ1

INSTALLT FILE CONTROL ?LOCK NAME

NAVE LOOP:

MOV 7L,IN _STPINGrsi1 ;** ET A CRAEACTER
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CmP AL,PE.IOD ; START TYPE?
JNF FCB_ CONT_1 ;1 IF NO, CONTINUE
VOV DI.3 ; IF YES, ADJUST DTST['ITIO%
JM? FCB CONT 2 ; AND CONTI.NUE
FCB ,_CONT 1:

CALL VALID INPUT ;- 2 CHECK FOR LETTE , OF. NUMPER
TEST AX,AX
J_ INPUT ERROR "B
r'OV FCB NM.F[D] , AL ;' MOVE CHARACTEP INTO FCB
OV AXSI ; IS THIS LAST C .ARACTER"?
CMP IN STRING 1,AL
J? OPFNPROCFSSOR ;**4* IF YES, LOAD THE FIL,
INC -I - IF NO, ADJUST FOR NEXT L.T TER
FCB CONT 2:
INC SI AND GO AGAIN
JMP NAr.E LOCP

rXIT FOUTINF ,:
.MD EXITROUTIN ;. BRIDGE TO EXIT ROUTINE

INPUT RORCR B:
J!PF INPUT F3O BRIDGE TO INPUTERROR

:X=' . OPF' THE PRCCESSO~~~~~.......... IL .. .x..... ................. =...............,...... ::/
OPFI THE PRCCESSCJR FILE ~.....

Cp N PrOCFSSO':
mOV DX,FCB ; CP/M PARAMETER
mCV CL,OPEN _FILE '- CP/! PARAMETE"

INT CPM _ BOS CA LT. OPEN TEE FILE
CMP AL, NOT_FOUND ;-. WAS FILE ON DISK
JNY LOADPROCESSCO ;, IF YES, GC LC.D TFE FILE
JMP NC INPUT FILE * '* IF NO, SIGNAL 7_9,.OR
LOAD PCCFSSOR:
NOV DX,FC' ; -" CP/M PARAMETER
tC7 CL,? OG18M-LOAD ;*X-* CP/M PA~kMETE.
INT CPmm _DOS _CALL ;** LOAD THE FILE
PUSE AX -' SAVE DATA SEGMENT
J'P DAD A NPr'F ** GET NEXT PEOCFSSOR

*' ; SET UP T7F INITTALIZATION STACK -x ,: ., : :. , :

, CAUTION **2~C CAUTION , CMUTION - CPUTION "'" '"""
;** This code is highly dependent upon Input of PL/I ,-./
;*= CVD file with CS header first and data header
;*** second. This is the rormal situation and should '
* ** cause no difficulty. Also this cnde is hizhly
*x- dependent upon the location of the initialization =,'
*':. module stac'- and the location of the DS and IP
;** values within that stack. Changes i . stark
'e location or organization shoul, be reflectei here.:""/
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C&l'ATION CAUTION -*CAUTION -1CUTIOA - :***,

FXIT _ROUTINF:
? C" AX R-ENVI D ATA SEMENL
?V E -S,INIT _DS _SFG POINT TO INIT STPCK
mOV BX,INIT IS OF?SFT *"cPOINT TO LS ON STACK
~10V ES: '3~AX; INSTAL"L NEWi~ INIT1 LS
V~C7 DX,~;' SET NEW IP 7ALUE
v'CV IXINIT _I?_OFvS7T -POINT TO IP ON ST6dC
' ov :S: E3X] ,!)X ;'*-INSTALLI I~ I'I IT I p
m'O7 CL SET _DrVA_'nSE * CP/V PAzkrFTEi
mov DX,Ax * SET BPSE ?'P~EX
TNT CPM BDOS CALL ; *SEFT 7A kBPAS E
M OV CLSETPMA _OFFSFT ; CP/M PPAFA:FTEP
MO V DXFI(GHTF K ; GET OFFSET
INT CPM-BDOSCk- ; CALL SET D~1A OFFSET

TPANSFE; CONTROL TC IvCORTFX

'1OV SPKORE SP K ORE STACK POINTER
nCV EPSp :* KO RE STACK 3AS-7
mov SSKORT _SS KO0P1.E STACK Y 3GrFNT
MOV AX DS GET rATA SEG"MENT
MOV ES.AX **POINT FS TO DS
MOV D'SKOR7 DS KORE DATA S'EGME-NT
JMPF EFS:KCRf J~ JU M P To 10CQ'11TEX

SVALID CHPAFACTEP? FOR FILE NAMIE CHECK *

VALIl_ INPUT:
CM? AL,ASCII _ 0* IS THE CHPRACTFF A NUM'BE-F
J? NOT _VALID *:

CMP ALASCII 9
J?! IS _VALID

AND AL 5F ! CONVERT CHARACTER TO UPPER CASF
CMP ALASCII A ;**IS TFE CHAPACTE1'L A LETTF:
J'B NO0T VA LID
CMp PTASCII Z
JBE is_ VAIIP g
NOTVALID:
11OV Axle* INDICATE 1AD CHk1ACTLT,-
IS VALID:

?E ;'* CHIPEACTEFF OK

* '* ABORT MES SAGES *).:,:~/

NOFILE:
CALLT CR_ SCREEN

c V DX,OFSET NOFILEMSG PTR TO tSG
JMP MSG _OUTPUT * PUT MSG

NO MEFMORY _ALLOC:
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CAL CLI.R _SCR N
MICV rX,CFFSFT NC E~ S T? TO 0 5S

"S^; _ CUTP1J::.
MOCV CL,?3INT _STRING ?/M ?ARAM ET FR
I NTm CV Br-OS CdLL ;~SYNJ C;:L?- TC CONSCLE
CLL CLRSCRF" N

YCVJ CL,SYST--4 %S FT C?/M ?Ak APETFR

TNT CPY' _ BOS _CALL H* EIT TC OP/ri

;*vSCREEN CONT70L /

rOV CL,CONSOLF OUTPUT ;*~ISSUE CARIA1EETU-N
"CV DL,CR
INT C?!' _ BOS _CALL
rMOT DII, CE ISSUE 12 LINE FEEDS
INE FED:
MCV DLL,LF
'OV CL,CONSCLFOUTPUT
INT CPM _?DOS -CA Ll
PEC LI
JNF LINE FEED
P.ET

frCV CLPFFINT ISTTIN ;' CP/M ?!Am7ETE4
INT C Tm EDOS CAL'l , PRINT A STRING TO CONSO'LF

*NON A BO.RT MS S!-YES

NICORTEX _LOAD:
MIOV DX,CEFSET STAIT MSIS
CALL SENDMSG1
RET

PRCCESSO7? NAME:
:O DX.OFFSYET PNdMF MSG
CALL SENDMSG
RET

I N G LOPBAL:
-OV DX,OFFSFT GLOBAL Q MS~i
CALL SEID -MSG

INPUT _ERROR:
CALL CLR SCREEN
!OV DX.OfFFTFIEO.MPSV
JMP EXIT-ERR
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CALL CLR. SCRF-TN
VOV :x,OFFSF'T NO IN _FILF2t-S'

XIT _ERR:
CALL SENT'_msc
CALL CLF. SCFFTN
JMP "FTAD P mr

C-7



., 3:.- CO'-T!7X inut ortion file :=

-° "

X; -; V':; X, m*; 4443: 4 C :4443:'::3:44 443.C X- X-, * 44*44

... VCQD1 input option file

4 4 4s 3; 4 4:;: ;: 43: 444::'444 :' 4 4 4 ;: 4 ~ ,: ,; 44 3; 4 : ::' .:. :: ,. . ,. ., ,. ..

rIT! [coe [ab[54 , data[ab[439]1,1[0]adf[] ma p[all11,

lerGON,

:, D2 input cption file

D2 =
MI, IT2 [code[ab[54:], data[ab[39],[0] ad[ 2] ma[al]] ""

LOGON,

I-_-A C,

1P.: CI Y.'>.

...... . . ... ,- ,..,, ,t ,. ...... @ ....... .. ,- ' , -4 .. =. ..... :;,...,.:

XTR AC_ F T EX /T'RC Cc ode [a b[A901]Ida ta (a b [P ] I

D2TRC input option file

-:": 3;: ', ;:,: ;: 4' : :: 4 :::. :3:3; : :. ': , 3; : :::" ;', ::: 4 *, 4 3:: -: : 3;:.., 4.. 4; 4; 3;:. :,. ;., 3,. 3;:,., .,.., .... ,.... .. ,. ....... ' . ..

DINIT [coe[ab[54D11, data[ab[4391 ,[0] ,ad[E211 , ma[alll ,

Y:000'

1OGO N,.-."
GATTRC-

:c3:3; 3;4*4;:4:44*444444*44444*4443c3;3;c444 44;: *4*4*4* 4

44*444449 9443;44;* 4*4*444*"*444;4*44*44*,:;

MXTRPCBinput ption ile *.

44:-* 44:; * 3: ~.~. . ..S..-.....- :: 43; 44:: 4:: 4 44;: 4,; 44 :3; 44*44-443:.;

3;:..-.' ' .-: ,.; ,443; 3.;:?'.v; 3 "-i' 3" : . .-4 3 '*** ".-".":~; *.' • *-.-. ".:.'. "."-'-: -'.; ". :'3": ', " "-"''"" "-' "-"*",'"-";- " -' ",, -.',"
,;-,'i',,.- "TRPC "E """", ,""""-""'"""" ' ' =-"TEX/TRC" ' "' ""ode" ""b[A"9"'""'"""ata" "ab" """C"'i]



APPTNDIX F

LINK66 INPUT OPTION FILES

This grOUp of files allows linkaze of specifies ob ec t"'."

code mo 'oles using, the LINKS irput abbreviation. As ar

exanple, after compilation cf DINIT PI, M CDO .. 1I an

LC'2 N.PLI, and assembly of C ATFMOD, the d emonst ratior

or'iran D! is created envokin_ TLINK86 Dl[i]". For further

information on input option files, see [3ef. 13].
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PID; 1* Do ~
CA.LL advance (Ilog_ in);

?ND lcg_on ;

DELAYF3..PLI code
*# This code provides a time delay to demonstration
: programs D1 and D2, under the control of D2.

delayer:
PRCCEDU.tE;

INCLUD F 'ateway.pliD ;

max _count FIXED STATIC INITIAL (167,?.),
iteratiors FIXED STATIC INITIAL (10),
' ,l,j) FIXED,

start BIT(16) STATIC INITIAL ('OOOC'34),
num processors BIT(16) STATIC INITIAL ,'?,32'B4),

delay ITiE) STATIC INITIAL ('02'B4),
sync BIT(e) STATIC INITIAL ('03"B4);

DO K~ 1 to max _count;
DO i 1 to izerations;

DC 1 1 to max count;
END; 1/* DO *

CALL advance (delay)
start = add2bitl6 !start, nu_ pro.-essors);
PUT EBIT ''sync await is , start) ',skip, A1?), 14'4));
CAILL await (sync, start);

FN D; / DO */
FN delayer;

79

S. - *. * *. . .- *. . .... . . . . . . . . . . . . . . . . . .. c.

. . . . . . . . . . .. . . . . . . . . . . . . . . . ..-.-

• . , . . .. . . . . . . , . • . . . . . .- -.. . . . ... • o • - ... °- - -.



U U **U ** * * *U U~p .~t~..r* U - - - - - -

* * .;.-"

LOG 0 . LI c ,d,
" Tis rode allows the operater to start all real

': processors executiag in MCDEmO at the same time :-"
. - regardle[ cf the order that they came or li-e.
.: This is a lemonstration only and is not reoaiired
44* urder MCO.;T!X.

!og_ on:
?ROCEDU"E ;

TINCLjfD 'ateway. li';

DF CLA--F
go_si.nal CHaR VARYING,
nu.n sbc less 1 1IT(16) STATIC INITIAL ('7001'B4),
onep ITTl6) STATIC INITIAL ('001'P4),

turn FIT:IF) STATIC INITI AL k''00'P4),.-

lo _ir 91T(Q) STATIC INITIAL (V?I'E4);

D F CL A R1 E
Ms71 CHAPACTEO(39) STATIC INITIAL

('ICOi.TEX Demonstration Prcgram "ON LINE" ,
msv2 CHAR.ACTFR(30) STA.TIC INITIAL

('?ress "M iETURN" to Continue'),
m53 CARACTER(14) STATIC INITIAL

('Turn Value is ');

PUT EDIT msgl) (SKIP(12), X'21), A(39));
PUT EDIT ('") (SKIP(13),. A(F))
CALL create evc (loz in);
CALL create sea (log-in);
tern = ticket (log in);
PUT TDIT fmsR3, turn) (A(14), ?4(4));
IF turn = num sb _less 1 THEN

O;
PUT EDIT (msg2) (SKIP, X,25), A(30));
3TT LIST (go_signal)

IND; /0 DO */
ELSE

ro;
turn = add2bitl6 (turn, one);
PUT EDIT ('ENTFf await(log in, turn) = await(' loz in,t urn, ")')-(SKIP, A i(34), P4 .'2), A(2 ,

B4(4), A(1));
CLL await loz_in, turn);
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C AT await 'feB 4, "1 'F1);
/:'CALL await ( EVC , COUNT); / -

END;

MCDEMO.PLI code
,* This code is the Tain controllinz code for the

demonstration programs rl and D2. It is compiled
,: separately ard lirked usine the Di and D2 irDut
'* : option files. -*

Ic d e To
PR CCEPDUF;

nINCLUGDF 'ateway.pli';

DECLARE
log_on ENTRY;

DECL 1, E-
delay value FIT(Ie) STATIC INITIAL ('?000 ),
one BIT6) STATIC INITIAL ('0001'm4),
enouzt 3IT(16) STATIC INITIAL ('¢£64"B4),

delay PITe) STATIC INITIAL ,'02 ),
sync BIT(S) STATIC INITIAL (',3'34),
exit BIT(8) STATIC INITIAL ('ff' 4);

[,FCLA .
mspl CF.V-?'CTEI(21) STATIC INITIAL

('Delay Event Count is ");

CALL lo _ on;
C PLL create evc (delay);
CALL create evc (sync);
rC WEILF (delay value < enoi.:h);

PUT MttT (ms~l, delay value) (SfIP, .. i ,
C.LL advance (sync);
CPT.L await (delay, delay value);
delay_value = read (lelay);
delay value = ad.2bitl6 (delayvalue, one);

FND; /* DO WHILE */
CALL preempt 'exit);

!ND ,'cdemo ;
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DI 11T.PLI cole
" This code creates the D1 zrocess for executlcn '-.er :

0:,; ?COTTX. Using the MCORTTX loader, the last rcss
to be loaded must contain the init ialization process.-

4 4?i4 : **4t~,~444*4*~*4* ~ 4?:44 4
1 rijit:

P-CCEDU:.E OPTIONS ,AI N) RFTURNS();
INCL2E - 'ateway.pli';

CALL createDroc ('01'34. 'fd'?4,
"Sd b 'R 4, " r.1?a 'R 4, "Pe23"34 ,

" -39'F4, "070 a'24, '?,77?a r-,
/*CAL' create_proc (PRCCESS_I,, PROCESSPRIORITY,

S* SP SS IP
/* CS DS ES );

C.A1LL await ('fe')4, '01'P4);
/4-C ! A L await EVC , COUNT); /

DINIT2.PLI code
': This code creates the D2 Process and the delayer *4.

' '> process for executiorn under CORTEX. Usir th,-
':" * C0'-TFX loader the last process loaded must contain
4:;:.~the initialization process.

= ::, :'- 4:=. ; ** * - *44*.- : * 4 :.4 . .. .. * . ..... 4 ........... *.............

init:" ."
PROCEDURE O?TIONS,(MAIN) RFTURNS();

,INCLUDE ,ateway.pli;
BEGIN;

CALL create _roc ('?1'B4, "ed'B4,
"'929"B4 , "07134, '.2934-,
9439 "M , 713B"4, 'P713B4 ) "

/*CAL! create-Proc (PROCESSID, PROCESS PRI */

SP SS IP P/
CS DS ES )

CkLL create proc ('02'P4, "fd'34,
0a49'34, '0713"B4, '01c2'B4,
(7439"4, '9713B4, '9?713"'4);

. . . . . .. . .. . . . .. .. , . . . .
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* APPTNDIX 'E

DEMONSTATICA~ KOGCRAr.

The files presented here are a series of procelures that

ran be compiled separately and linked ir. acccrianco , with',

LI NI K 9 in-ut option files in PPFDXF. The resuilts will

b e demons tra tlor processes D1 and D2, or D1T C and D2T'C-

de'nerdinz on. the op.tion files selected.

75



?(1"

-FT

SADD2-)1TIC ADD2PIT1e. ** ADD23ITlF Arl)23IT16 ~~

N~v si [371 ;sI <-PTR TO BIT,'19)41
MO07V- Bx2 [?Xl ;Bx <-- ?T.- TO 31T(16)02
moy ! x [BX1 ;BX <-- ?IT(16)#2

~DD Bx,[S~I] ;3x <-- 3IT(16)tt1 + BIT(le)#t2

N Er
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n*US:: Ss ;PT? SEC <-- 'vVENT COUNT SEMN7-T
?Us~l CX ;PTR_OFFcTT r- VENT COUNT POINTER

TA LL F CA T 7 vrE PER
PODP X ;PETRIZV7E -VENT COUNT
?CP FS
RET

CRP? ~C ~CET RC CVREAT? PROC

CP7TE CRP : ?(C4' q7TcP0

PUSH E
VOV SI1,14 [BX1 ;SI <-- PT"R TO P:LOCESS ES
PUSU WORD PTR rsii ;STPCK PFOCFSS E-S
\AOV S I ,12 [3 X1 ;si -- PTF. TO ?ROCESS DS
PUTSH wo-D PT'I [SI] ;STACK ??=OCESS DS
. Vv SI, 1?[?Xl ;SI <-- PTR TO PROCESS CS
?US? WOTK) PTR [SI] ;STACY PROCESS CS
Yov SI, bLpx1 ;SI <-- ?,TTP TO PROCESS IP
PUSH iOnn PTR [SI] ;STACK PROCMS I?
r-cv S I, 6[BX1l ;SI <-- PT TO PROCESS SS
PUSH WO;K) PTBi [S I! ;STACK PPOCESS SS
Yo Si, A[Bxl ;Sr <-- PTR TO PROCESS S?
PUSU WOK)D PTi [S I] ;STACK PRCE.SS SP
fvo7 SI,2[?X1 ;si <-- PT:- TO PROCESS PFICRITY
"'ov Au4sil ;GrT PROCESS PRIORITY
'byv si,[FXi ;SI (/-- DPTR TO PROCESS ID
'Cl; PL.[SI1 ;GFT PROCESS ID,

PUSH AX ;STACK PROCESS PRIlOPITY AND ID
NOT CXSP ;PO"INTER TO DATA
MOV AL,f"kATV PRCC _IND
"DUSE F 6x ;N (--C E.TF 'PROCESS IND
PUS' AX x FYT <-- UNUSED ORD
'PUSEi AX ;WCK)'S <-- UNUSEr 1ACORD
?USH SS ;PF:OC PTT' SFGr ENT <-- STACK SEC
PUSH CX ;PROC-PTR OFFSET <-- DATA POINTER
CPLLF CYATKEEEZ
8DD SP,14 ;FEr'OVE STACKED DATA
POP ES

;*-c PP EEMPT Xc* ?BEtA~P-T D ?]EFPT P.* PEEMPT

PP EEMPT:
PUSH ES
,.,ov sx, [B3x1 ;BX <-- PT'L TO NAM~E OF PRCCFESS
M OV AL,PD77EV?T _IND
PUSH AX ;N <-- PREEMPT INDICATER
mov 4[X
PUSH AX ;BY"I? <-- PR'EEMPT PROCESS N~
PUSH AX <~RD -- UNUSEr woK)
PUISH AX ;PT? SEC <-- UNUSED WORD
PUSF AX ;PTR _OFFS7T -- UNUSED WORD

7a ~



PUSH A~X ;?TR OFFSE-T <-UNUSED WCiD
C A IL'F "aA T KFP

; CEtTVF SEC CRFiTE _SFQ C;ZEATl SEQ ~ ~ 'X

PUSH ES
mov ix, [3xl ;PX <-- ?TF TO NAVE OF SFQ
imO0V AL.C37ATF SEC IND
pUjs: ' AX ;N K-- CFF TE_ SEQ INDICATFBr
mlOV AL, EXI
PUSH &X ;BYT <-- NAME OF SEC
PUSH AX ;WOYDS <-- UNUSED WOiD
PtJSF.AX ;PTR S3 <-- UNUSED 'AORD
P-USF AX ;PTR OFFSET <\--U JSFD WO?:'r
CPL.LF 2TKEL
POP ES

STI Cv-'T Y,*Y TICYET TIC-,,FT TICKET '~TICKET

TI CKFT:
PUSE ES
D'USH FS ;TICKET NUM Fl DUMMY STCRAGF
mov CXS? ;POINTER TO TICK(ET NUMEZ?

MCV ~,[?xJ;BX <-- PTi TO TICKET AAMF
YvL .TICKPIP IN,)

?USH AX ;N <-- TICKET INDICATER
MCV AL, [?X1

?USH px ;BYT <-- TICKFT NAME
PUSH AK 1)Rs <'-- UN4USEr: W~lpD
PUSF SS ;PTPSvEG /,-- T"ICKET NUVEFT Srr.-
PUSH C X ~PT? ROFFS FT < -- T IC KFT N UivR P01N T 2
CAIFY G4TlFXFFP7FT
POP tX ;ORFTRIEV? TICKET NU'"EFF
pop is
dFT

~ IF~D~ EP ~ RA AD D - AD D-AZD **:*

PUSF ES
PUSH FS ;FVrNT COUNT DUMMY STOUEAI
TMCV CXSPD ;POIITEi TO EVENT COUT
,.O'j ?X, (X1 ;'BX <-- PTR. TO EVENT NAYE

mOV Al,RE.AD-INE:
?USH AX - ;'I <--- 'lEAD INrICAT 0.
M'OV ALCB
'3US5 Ax ;FYT <-- EVENT NAME
FUSE tX ;BYT <-- UNUSEL WCtzlD
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';fiT7BKFPER IP DW 3062H 1 ~# ##9# < (--------

SxATEKFEP?:; CS DW 034AEi;## 2 #09# <----------------
-NDI F
"'ATEKEEPE:! FC D'WORD PTR !F~EPI

SAWAIT AWAIT AWA IT .' AI~AT A IT**~/

AWPIT:
PUSH ES
MC'J SI,2LPX] ;SI <-- PNJT TO COUNT AWAITED
MOV BX, [?xl ;BX <-- PNT TO NAmEF OF FVFNT
V OV AL,AWAIT-IND
?USE AX ;N <-- AWATT INDICATOR
MCV AL. [BX]
PUSH AX ;BYT <-- NAMIE OF EVENT
mVA,[I ;AX <-- COUNT AiAITED
PUSH AX ;WORDS <-- COUNT AWLITED
PUSH AX ;PTR_SFG <-- UNUSED WORD
PUSH AX ;?TR _OFFSET <--UNUSED WCJ)

POP vS

~~~~ CF X-* An~ ".PN CE ; 6~: P.V~E~V A hNCE *****

AD VANCE
PUSH FS
mc,; Bx, 'sx] ;BX <-- ?T.P TC NAMF OF EVENT
YOV A1,ADVANCE-IND
PUSH PX ;N <-- 3DVANCE INDICATER
MCV AL, [BX]
-'USE AX ;BYT <-- NAME CF EVEN'T
PUSH AX ;WoPDS <-- UNUSYD WNOhD
PUSH AX ;?TlR SE~v <-- UNUSED WORD
?USE AX ;PTR CFFSET <--UlUSFL o.ORD
CALIF QATEKEPE?.
POP FS

F FT

PUSH FS
MO0V 3SX, [By. ;BX <-- PTR TO NAME OF EVENT
vloy AL,Cp7ATFFVCIND
?USH AX ;N <-- GPEATF EVC INDICATO
PMOV AL. [ 5X
PUSH Py ;BYT <-- NAME OF EVENT
PUSH AX ;4C,*DS /-- UNUSED C:ZlD
PUSE AX ;PTF _SIG <-- UNUSED WOR.D
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G GA TMO / G ATETRC File G.TE/T.aEE Rowe 12 Feb F4 /
; -- --- - - - -- - - - - -- - - - - -- - - - - -- - - - -

;* This module is River to the user in ob.1 form to ling "/
; with his initial and process modules. Any changes to :/
;# user services available from the OS must be reflected /
;' here. In this way the user neel not be concernei with '/
:* actual GATEKEEPER services co'es. Two lines of code '
;* are contained in conditional assembly statements ard ,/
;* control the output to be GATEMCD or GATZ.TC dependin? '
;' on the value of 1ATFMOD at the code start.

--------------------------------------------------------------- :
* This module reconciles parameter passinR anomalies
;* between rCOETEX 'written in PL/M) and user Drogrars '
;* (written in PL/I).

; All calls are made to the G8TFKF. E in L7VFL2 of the *
C CS. The address of the GATEKEEPER must be Riven below.-A/

'.*---- ---- ---- ---- ---- ---------

;* The DDE2BITI6 function does not make calls to MCO9TiX. "/
;* It's purpose is to allow the addition of twc unsigned */
;' 16 bit numbers from PL/I prcgrairs.

rSEG

PTFMOD EOU P ;* SET TO ZE-O FOF GATET'C
;*A:* SET TO ONE FOR GATEMOD

PUBLIC ADVANCE ;* THESE DECLARATIONS MAKE THE
PUBLIC AWAIT ;-* GATEKEEPER FUNCTICNS VISIBLE
PUBLIC CTATF FVC ;*** TO EXTERNAL PuOCESSES
"UPLIC CRTATF PROC
PUBLIC CREATE SEQ
PUBLIC PEE 'PT
PUBLIC READ
PUBLIC TICKET
PUBLIC IDD2BIT16

AWAIT IND EQU 0 ;:** TH7SE ARE THE IDENTIFICATION
IDVN CE INP FU 1 CO.ES 4ECC1'IZED BY THE
CBEATY EVC INP ECU 2 ;*- GATEKFFPEF IN LEVEL II OT
CREATESEQ-IND ECU 3 ; S F" MCORTEX
TICKET IND FOU 4
RFAD IND FOU 5
CREATE PH.OC IND EOU 6
PFFEtMPT_ IND -EU 7

-.i' IF GATEMOD

07 3ATEKEEPER IP rW 002AH
' &ATFKEFPE- CS DW eBEBH

ELSE

. - ...
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/ "IATTWPY FILE VIATFWAY .?LI W .R. ROWE 4 MAR 61 *X:/
/ ., . = _= _- .. . .. . . . . .. .. . . . . . . . .= : : /

/ This section of code is given as a ?LI file to be
/** %INCLUDE_'d with MCORTFX user programs. ENT-Y
/4- declarations are made for all available MCORTEX
/xI. functions and for ATD23IT16, a utility function
/ allowinR unsigned addition of 16 bit numbers.

DECLARE

advance ENTRY (BIT k8)),
/- advance (event count Id) */

await ENTRY "PIT (e), BIT (16)),
/* await (event count id, awaited valae) '/

create _evc ENTRY (PIT (e;),
1* createevc (eventcountId) x/

createDroc ENTrY (?IT (&), BIT (8),
BIT .16), BIT P6;, PIT *16),
BIT (15), BIT (16), BIT (1;)),

/* create_proc (processor_id, processor_ nri.rity,
stack_pointer -.[ hest, stack see, io /
coiesee, dataseR, extra_seg) 4/

create _seq ENT.Y (BIT (& ),
/: create sea (sequence id) 4/

preempt FNTPY (BIT (8)),
/1 preemDt (processor id) "/

read ENTRY (BIT (e)) RETURNS (BIT (16)),
/*' read (event count _id) /
/" RETURNS current _event count -/

ticket ENTRY (BIT (8)) EFTU-.NS (BIT (16)).
/* ticket (seauence id) 2'/

/4 RETURNS unique ticket value 4/

add2bitl6 ENTEY (BIT(16), BIT(16)) RETURNS (BIT (16));
/- add2bitl6 ( a _16bit _#, another 16bit it) /
/* RFTURNS a 16bit _ + annther _16bit -

6;
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APPE'JDIX D

GATF MODULE CODE

Two files are contained here. The first is PL/I code,

C-ATEWAY, which must be %INCLUD 'd with every user prcCoss

reoutrinr access to MCORTFX. The second is A5C code which

provides an interface between the GATTWAY and the MrCc.?X

supervisor. The object code obtained from assembly of this

file 'nust te linked with all user processes to proviie

"ateway" access to MCOFTEX functions. Two lines of coe

are conditionally asse.ibled to produce either GAT C or

GATETFACE. The conditional variable is called ^TFMCD.

* i..
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.... ....

D2TRC inmut option file

D2TRC =
DINIT2 Lcode[ab[ flFJ, data[ab[C-91 ,r[0].ad[E2]1, map[allU
mcrEMc,
-LOGON,
DELAYER,
'AT T*C
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j APPENDIX ,

LEVEL II -- MCOFTEX SOURCE CODE

All the LEVEL II source code written in ?L/m is

contained in the file LEVFL2.SRC. It is comoiled wit the

7A"TE attribute. LEVEL II is one of the relocateable ncd-

Tndules in file: KORE.LNK. It is part of the executarle

code nodule in file: KO2F. ?O N is the development system

version of the file KORE.OPS loaded by MCCRTEX.CMD under the

CP/M-86 operating system. Two remory maps (KO?E.OPS ara

KORE.TRC) located in Appenlix H Rive information on this

module. The raps come froT file: KCE.N?2 after compiling,

linkinR and locatinp the applicatle files. KORF OPS) is

proiuced with the code unaltered. KOItE(ThC) Is obtained by

removing anI adding appropriate comment marks from the

indicated code before processirg.

23
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/y' FILT! 1LEVEL2.SitC
V'FS 1C'4: 20: -,E 6-22-84

PROCEDURES
DEFINED: GATE$KFEPER CB-EATFSFVC

READ AWAIT
ADVANCE PEEPIT
T I C i T CEATE$PROC
C'UT$CRAR OUT$LINF
OUT$NTJM OUT$DNUr
STN$CHP?. OUTSHEX
'FCV$CHAR IN$CHAR
IN$NU- IN$yDNUtM

RiFMA Ks: H!CAUTION !!!!CAUTION H! ! AUTION1!!!
IF NEW USER SER'V ICFS AR.E ADDFED TO THIS CDUTr E
ORl CHANGES ARP~ MADE TO EXISTING ONES, MIAKE
SURE THE LOCATOR~ MA? ' FILHJ: KCi{E.MP2) IS CHECK-
ED TO SEE IF THE LOCATION OF 'G;TF!:{EPEFF ;Z~q
NOT CHANGED. TH7 APSOLUTF ADDRE-SS OF TH~IS
?ROCEDURF HAS BEEN SUPPLIED TC THE GATES OPUIF
IN FILP: 'ATF'.3RC. IF IT HAS CHA.NGI: THE NFW
ADDHESS SHTOULD E UPD.ATE2 IN FILE: GATF.SRC
AND FFECCMPI rET-. Llj USF; PR~OCESSES iAILL FAVE
TO FF RFLINKFD W~ITH FILE: QrATF.OPJ AND
'FLCCA TEr.

LITERAL DFtCLARATIONS GIVEN AT THE BEGINNING
OF SEVERAL MODULES ARE~ LOCAL TO THT_ ENTI-'
-vvDULX. HOWEVER, SOME ARE LISTED THE SAME
IN MOPE THAN ONE MODULE. THE VTLUE AND
TEE7,EFORE THE !MEANINyx OF TRE LITERAL IS
C'OMtMUNICATED ACROSS MODUEJP 2OUND&RIES.
NCT FOUNr' USED IN LOCATE$EVC AND

C 'E&TVSEVC IS AN E XAMPLE. TO CHANGE IT IN
ONE MOMUE AND NOT THE OTHER WOULD KILL
THE CREATION OF NY NEW EVENTCOUNTS BY THE
OS.

/*0~gZ 73 A*,: **":'* c **

L24,MODULE: DO;

14 ** * * ;;t*X.* * rc X

/* LOCAL DTCTARATIONS ~
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DFCLARF
MAXSCPU LITERALLY '10',
M AX$-V?S$CU LITERALLY '10',

'CP LITERPLLY l(P
FALSE LI TER ALLY ''
~iEPDY LITERALLY ''
RUNNINSG LITERALLY '3'
WAITI NG LITERALLY '7,
TRUF LITERALLY '119',
NO774$FOUND LITERALULY '255'
PO RTSCA- LITERALLY 'OOCAH',

,ISTL ITRA LL Y '0',
INIISPETURN LITF?4LLY '7?H';

/* PrOCESSOR 'DPTP SEGM"ENT TA'BLEF
D7CLARELD PUBLIC IN MODULE 'L1$MODULE' *
1* IN FILE 'LEVELl '

DECLARE ?? DS STRUCTURE
(CU4NUMB1FR BYTE.
VP$START BYTE,
VP$FND BYTE,
VPS$'PEPtCPU BYTE,
LAST$RUN BYTE,.
COUNTER WORD) EXTERNAL;

1* GLOBAL DATA BASE DECLARATIONS
1* DECLAPED PUBLIC IN FILE 'GLOBAL.SRC' *

1* IN MIODULF'IGLOBAL$MODULE' *

DFCLAFF IM( MAX CU$4T kMAX$kVS$CPU )STRUCTURE
(VP$ID B9YTE,
S TATEF BYTF,
VP4PPIOEITY BYTE,
FVC$TR.kD BYTE,
EVC$AW$VALUE 'Cr
SP$REG WORD,

SSk WORD) EXTERNAL;

DECLA~RE
FVrNTS MYE 'EXTERNAL;

DFCLAPRE EVCtT3L (109.) STRUCTURE
'EVCS NAME1 BYT E,
VALUE WORD,
THFFAD BYTE) EXT FR AAL;

DECLARE
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SEQUTNCERS B YT F EXTERNAL;

DFCLPFF SYQ&$T -BLE (1?0) S P.UCTU?.E
(SEQ$ N kE BYTE,

SEQ04VALLJE w O.R ) EX TERI AL;

D FCL !'-F'
NR$VPS( MAX5CPU ) BYTE EXTERNPL,
NR$RS BYTE EXTERN'AL,
HDW41INT$FLdG (tAAXtCU )BYTE EXTFRN. L,
GLOB.ALSLOCK PYTE 'EXTERNAL;

/*1 66*****~****c** i*~~

/* DECLAEPTION OF EXTFRNAL PRCCEDURE REFTERENCFS
D * DC TPRFD) PUBLIC IN FILE TLE77L1.SRC'

1* IN MODULE 'LEVFLleM~fULE *

V?SCHEDULv.R: PROCEDURE EXTERNAL; END;
IN FILE SCED.ASM' 4/

F?-T$VP PROCEDURE BYTE EXTEFFNAL; END;

TOCATEF-VC PROCEDURE ' FVEN$NAME) BYTE TERNAL;
DYCLI!RF FVENT$NAMF BYTF:

END;

LOICATE$SRTQ PROCEDURE (SEC$NAME) BYTE EXTERNAL;
DECLP E SEQ NAfOF BYTE;

END;

1DIA'NOSTIC VFSSAGFS (WILL EVENTUPLLY BE REMOVED)

/2 MXTRA CE MXTRA CE MXP,~- mXTRACE~~~**
*/Xt !XTRICE ~~'MXTEPCE *v~v* MXTRACE YXT:;VE *~

/* DE-CLARE
/* ,S G16') BYTE INITIPL( ENTER ING PRE F!MPT 13. 1, )
Pc mSfu17K*) BYTE, INITIAL('ISSUING INTERRUPTW!,13,10, A'),
/ * mSG18f*) BYTE INITIkL( 'E N TEF I AWA IT ',1,13 Y

/ MSG19%") FYTE INI.PIAL( 'ENT7RING ADVANCE ',1",13,"V),
/* MSZ21' 4 ) 3 YTE INITIAL( ENTERING CRP ET FEEV C F C . '

.S~ MG 2 34 BYTE INITIAL(VENTFINJG i.EAD FOP EVC: $)
/* MSG24(*) PYTE INITIAL( ENT 4R ING TI CKET ',13, 1,')
!t SG25') ~YTE INITIAL( 'FNTF ING CRFATE$SEQ t'),

1* MSG25'*) BYTE INITIAL('ENTEFRING CREATE$PROC',10.13,'%').
P : M'AS37(*) BYT? INITIAL(10,'ENTERING GATESKEEPER N= V');

/*DFLF
.x CR LITrRAI.'Y 'ODq',

LF LITERALLY PAHR;

/~MXTRAC? 3;** MXTRAC? MXTRACE MXTRACE ***
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/*:MXT7:ACE MXTRACE MXT RAC-E *::X XT ACE

/*~ 8 ~ **

/: GATESKEEPER PRCWEDU:E ROWE 6-22-24 ****/
/*/

/ TH TEIS PROCEDURE IS THE ENTRY INTO THE OPERATING
/', SYSTEm' DOViIN FROM THE USER DOMAIN. THIS IS "E
/* ACCESS POINT TO THE UTILITY/SERVICE ROUTINES AVAIL- */
/- ABLE TO THE USER. THIS PROCEDUiE IS CALLEr, BY THE
/* GATE MODULF WHICH IS LINKED WITH THE USER P.CGEAV.
/ IT IS THE GATE MODULE WHICH PROVIDES TRANSLATION
/ FROM THE USER DFSIREn FUNCTION TO TEE FORMAT RTCUI.- 'i /
/* ED FOR THE GATEKEEPER. THE GATEKEEPER CALLS TH

D- DISI HD IUTILITY/SERVICE PROCEDURE IN LEVEL2 OF TE /
/* OPFRPTING SYSTEM AGAIN PERFORMING THE NECESSARY
,/ TRANSLATION FOR A PROPER CALL. THE TRANSLATIONS ARE */
/* INVISIBLE TO THE USER. TqE_ GATEKEEPER ADDRESS IS
/¢ PROVIDED TO THE GA.TE MODULE TO BE USED FOR THE IN-
/ DIR3CT C5LL.

/* THE PAEAMETER LIST IS PROVIDED FOR CONVENIENCE AND /
/1* REPRESENTS NO FIXED MFANING, EXCEPT FOR 'N'. /"

N FUNCTION CODE PROVIDED BY GATE
BYT BYTE VkRIABLE FOR TRANSLATION

/* WORDS WORD -/
i1* PT POINTFP VARIABLE FOR T. .NSlATION "/

GATESKvF.PER: PROCEDURE(N, BYT, WORDS, PTR) REENTRANT PUBLIC;

DECLA ? E
(N, BYT) BYTF,
WORDS WORD,
PTR POINTER;

/* I-0 SEiVICES ARE NOT ACKNOWLEDGED FOH TWO REASONS:
1. THEY ARE CALLED SO OFTEN THAT DIAGNOSTIC OUTPUT *

WOULD BE TOO CLUTTELED. *1
/* 2. THEY THEMSELVES PRODUCES 1-0 EFFECTS THAT

ACKNOWLEDGE THFY ARE PFIN' CALLED.

/**MXTF-ACE ****Xc MXTPA.C?7 ***X-* MXTRACF ***,cXTRA CE*
/**MXTRACE MXTRACE ***** MXTRACE * V~ XT?.ACE **

/' IF N < 9 THEN DO;
/* CALL OUT$LINE(@MSG27);

CALL OUT$NUM(N);
'- /: CALL OUT$CFAR (OR);
' Ck.LL OUT$CEPP(LF);
/* E ND;

/**MXTRACE MXTRACE **-* MXTRACE MXTRACE *~
/**MXTRACF * MXTRACE ***** MXTRACE MXTRACF

87......................- :.
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i C, CASE N;

C kLL ADVANCF',PYT); /*1 /

CALL C rEAT E$tV C(BY T); 2 *
C !LL 1- Y AT F S FQ( Y T) /* 3 *
CA LL TICKETV?YT,PTR); I*4*
CALL REWD(YT,PTR); 1*5 /
C ALL ChiAFPPOC(PT?); 1*6
CALL PR7EMPT( BYT ); /* 7 ~

/'~MYTRACE ** MXTRACE MXTRACF, M XTRACE 44
/''MXTPACE **v MXTRACF MXT~iAC7 *4** MXTPACE **

CALL OUTSCFAR(BYT); 1* 8 *
1* CALL OUTtLINE(PTR); /* 9 ~
1* CPLL OUT$NUMf% 1TT; /* 1le*
1* CALL OUT DNUM(WORDS); /* 11 ~
1* CALL IN$CFAR(PTR); /* 12 *

CALL IN$NUM(?TR); /* 13 *
1* CALL INSDNUM(PTB); /~14 ~

/*4MXTRACF 4**MXTRACF ***'-* MXTRACE *4** MXTP -ACE , V
/*-MXTRACi '*Xc MXTRACvE MXTRACE 1XTRACE
END; /* CASE 1=-
RET URN;

END; /I GATE KEEPFR *

1*CREAT7$FVC PROCEDURE ROWE 6-22-84 ~
1* --------------------------------------------------------
/* CREATES EVENTCOUNT FOR INTER-PROCESS SYNCHRONIZATION. ~
/'* EVENTCOUNT IS INITIALiz~r TO 0 IN TFE EVENTCOUNT TABLE.*/

******* ** **~~~~~~ ~~:cic* ** *'**"* *******$4*/
CREATES.VC: PROCEDURE(NAMF) REENTRANT PUBLIC;

DECLARE NAME BYTE; W
/*~MXTRACE *** MXTRACE MXTiACE MXTRACE
/' M7.TRACP v** M~XTRACY ;~* XRC X:ACE *~

/* CALL OUT$LINF(@riSG21);
/* CALL OUT$NUM(NAME);
/* CALL CUT4CHAP(CR)
/* CALL OUT$CHAR(LF)

/*~*MXTiAC? *- * MXTRACE ** MXTRACEn ** mXTRACE *4
SMYTRPCE MXTRACE V tXTRACE * V~ XTiACE **

/ASSERT GLOBAL LOCK 4

DC WNILF L-CCKSET(@'GL.'OBAL$eLCCK.119); END;

IF /* THE EVENTCOUNT DOES NOT ALR7ADY EXIST *
* LOC&TE$7EVCNAME) =NOT$FOUN1D THEN DO;

/* CRIF1TF "H. EPVENTCOUNm ENTRY BY ADDING THE/
/* NEW FVFNTCCUNT TO THIE END CF THE FVCS-TA.BLF ~
EV0STBl(FVENTS).EVCSK4AME =NAME;
FVCt TBL (EVENTS). VALUE V;
EVCSTPI 'FVFNTS).TqREAD 255



1* INCREMFNT THE SIZE OF THE EVC$TAPBLE ~
EV7NTS = EFVFNTS 1;

E'JD; /* C?EATF THE EVENTCOUNT '
/* FELEASE THE 07LOBAL LOCK '
'2LOBALSLCCK 0;

END; /* CFE.AT2!FEVC PFOCEDUFE"'

/ R EAD PROCEDURE ROW! 6-22-84 *
/*-----------------------------------------------------*
/* THIS PROC~rURE ALLOWS USERS TO REAL THE P ;ESENT VALUE '
/* OF THE SPECIFIED EVENT$COUNT WITEOUT MAKING ANY
/* CHANGES. A POINTER IS PASSED TO PROVIDE A BASE TO A '
/* VARIABLE IN TEE CALLING ROUTINE FO~R PASSING THE RFTURN '
/* VALUE PACK TO THE CALLING ROUTINE.

PEAD: PROCEDURE( EVC$NAMF, RPE-LS$PrTD REENTRANT PUMLC;

EVCNAME BYTE,
EVCTBL$IYJDFX BYTE,
RETS$? TR POINTER.
EVC$VPLUE$RET BASED RFTSSPTR WORD;

/* SET THE GLOBAL LOCK *
DO WHILE LoCKSFT(@GlzLO".AL$LOCK.119); END;

/ MYTTACE MSXTPA!VE MXTRACE MXTRACE ~
/**MXTRACE MXTRACE V~*~ XTRACE mXTP.ACE 4*4-/

, CALL CUT$INE(3MSG23);
/* CALL OUT$NUM(FVCtNAME);
/* CALL OUT$CT!AR(CR);
/* CALL OUT$CRA?.(LF);

/**MXTB.ACE ~'*~MXTPACE V XT?.ACE ' V"' XTRACE '/
/ M'~~XTRAC? MXTRACT *-C~ MXTRACF **cg MXTIEACE : '

/* OBTAIN INDEX 1-
FVCTBL4$INDEX =LOCATE4,EVC( FVC$NAME

1*OBTAIN VALUE *
EVC$VALUTSHET = EVC$TBL( EVCTBL$INrEX ).VALUE;

/*UNLOCK GLOBA.L LOCK '
"TLOBPLtLOCK =
RPTURJ;

END; 1*READ PROCEDJ'E '

/*04 2 ~~ * V(****************



1* AiAIT PROCEDURE

1* INTER PROCESS SYNCHRONIZATIONPIITV. UPES
1EXECUTION OF RUNNING~ PROCESS UIJTIL THE EVE4TCCUNT HAS ~

/* PEACHED THE SPECIIED TrHESEOLD VALUE, "AWAITFD$VWLUE. */
/* USED BY THY? OPZR..TING SYSTEM FOR THE MANAGEMENT OF
/* S YS TEM RES OU RCES.

A'hAITl: PROCEDUREfEVC$ID,AWAITED$VALUE,) REENTRANT PUBLIC;

D F C L A H R
AWtITEDS VALUE WORD),
(EVCSID, NFED$SCHFD, RUNNING$VP,EVCTFL$INDEX) BYTE;

/ MXTRACY MXTRACF MXTRACF MXTRACE */
/*~MXTRACF MXTRACF MXTRACE '~MXTRACE ~*

/'* CALL OUT$LINE(t@MSG12);
/* I XTRACY MXTPACE MXTRACE ~''MXT.LACE **
/**MXTRACE MXTRACY MXTRACE MXTRACE /

,*LOCK 3rL0BAL LOCK *
DO 4HILF IOCKSE-T(@GLOAL"$LOCK, 119); END;
NER--D$SCHED = TRUE;

1* DETERMINE THE RUNNING VIRTUAL PROCESSOR ~
RUNNIN,2$VP = RETSVP;

1*GET EVC IADEX *
FVCT3LtINDFX = LOCATE$FVC(EVC$-ID);
/* DETERMINE IF CURRENT VALUE IS LESS THAN T7:E

PWA.IT!r VALUE /
IF E'JCtTBL(FVCTBL$IN4DFX).'JALUE < AWAITEDtVALUF THEN DC;

j * ILOCK PROCESS */
VPM(BUNNING IVP) .EVC$THREAD=EVC$TBL(EVCTBL$,INDEX) .TE'-FAD;
VPM(RUNNING$VP).E-VC$AWV.LUE = AWAITED$VArUE;
Fvcl-rBL( 2VCT3L4VINDEX ) .T'RFAD = RUNNING$V?'l;
DISABLE;
PRDS'.LAST$RU4 = RUNNING$VP;
VPm(RUNNINGWv).STkTE = WAITING;
END;i /* BLOCK PROCESS *

ELSE /* DO NOT BLOCK PROCESS *
NEED$SCIED =FALSE;

/* ,SCFErULE THE VIRTUAL PROCESSOR *
IF NEEDSSCHED = TF.UE THEN

CALL VPSCHEDULER; /* NO RETURN *

/* UNLOCK GLOBAL LOCK /
%OBAL$LOCK 0;
IETURN;



F N r; /* AWAIT PROCELURE *

ADVAN"CE PROCEDURE ROWE 6-22-?4 ~
/* ----------------------------------------------------- *

1*INTER PROCESS SYNCHRONIZATIlON PRIMITIVE. INDICATES ~
1*SPECIFIED EVENT HAS OCCURPED BY ADVANCING/INCREMYNTINCG*/
1*TYE ASSOCIATED PV'NTCCLTNT. EVENT IS BROADCLST TO ALL ~

V*1IRTUAL PROCESSCRS AWAITINJG THAT EV'ENT. I

/*CALLS MADE TO: OtXT$LINE *
VPSCEEDULEE (NO RETURN) *

ADVAN4CE: PROCEDU' E(EVCtID) REFN4TRANT PUBLIC;

DECLMARE
(EVC$ID, NE~r*ssCH!D, NEED$INTR. 3VCTBL$INDEX) BYTE,
(SPVE. IdJNNING~vp, I, CPU) BYTE;

/**MYTIRACE )C* MXTRACF ****rXTRACE * IIX** CE
/~~MXTE.CF MXTRACF M XTPACY YXTRACE **

/* CALI OUTsLINF(@MSG19);
/* MrXTPACE ~~MXTRACF * MXTRACE **** XTRACE **
/*~cMXTRACF MXTRAC2 MXTRACE MXTRACE '~

/* TLOCK "FF GLOBkL LOCK ~
DO WHILE LOCKSET(@GLOBAL$LOCK,119); E N ;

RUNNIN^G4V? =RET$VP;

FVCTBL$INDFX = LOCATE$FVC(EVC$ID);
EVC$TBL(EVCTBL$INDEX).VALUE=EVC$TBL(EVCTBL$INDEX).VALUE 1;
NFED$3CH3D =FALSE;

NEED5INTR FALSE;
SAVE = 255;
I = EVCtTSL( EVCTBL4,INDFX ).TRqREAD;
DO WHILE I 0) 255;

IF VPM('I).EVC$AW$VALUE <= EVC$TBL'?EVCTFL$INDEX).VALUZ
TEEN DO*,/* AWAkKEN THE PIPOCESS *
VPM(I).STATE = HEADY;
V P MI)F V C $ W$ VA LUE =0
CPU =I /MAX$VPS$,CPU
IF SAVE =255 THEN DO; /*THIS FIRST ONE IN LISTI*,/

EVC$TBL(FVCTBL$INDEX) .THREAD=VPM(I ) .VC$TF?,-EPD;
VPM( I ).EVC$THRFAD = 255;
I = EVC TBL( VVCT3L INDFX ).THREAD;
FND; /*IF FIRST *

ELSE DO;/* THEN-THIS NOT FIRST IN LIST ~
VPM( SAVE ).EVCSTHh.EAD = IPM( I ).EVCSTH-FA.D;
V PM~ I ).VC $THi.EPD =255;
I =VPmi( SAVE ).EVC$THREAD;
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END; /* IF NOT FIRST '/
IF CPU <> PPDS.CPU$NUMPER ) THEN DO;

HDW$INTSFLA,( CPU ) = TRUE;
NEFD$INTR = TUE;
END;

ELSE NEED$SCHED = TRUE;
END; / IF AWAKEN *1

ELSE DO;/* DO NOT AWAKEN THIS PROCESS */
SAVE = I;
I = VPM( I ).EVCtTFEAD;

END;/* IF NOT AWAKFN */
END;/* DC WH.ILE */
IF NEEDtINT? = TRUE THEN DO; /* HARDWARE INTF *1

/ x MXTRACE . MXTRACE , mXTRACE *:'A XTRACE *"/
/*:MXT"..PCE ~*~*MXT3RACE "-;c XTRACE *~~ XTRACE ~

CALL OUTtLINF( @MSG17 )
/* * 1xTRACE MXTRACF *v** MXTRACE mXTRACE *-*/
/*'* MXTRACE ''" MXTRACE M.,XTRACE , MXTRACE /

DISABLE;
OUTPUTt(PCRT$CA) = seH;
CALL TIlF(l);
OUTPUT(POPT$CA) = RESET;
ENABLE;

END; /* NEED$INTR */
IF NEEDtSCFED = TRUE THEN DO;

DISABLE;
PRDS.LASTtRUN = RUNNING V?;
VPM(RUNNINGVP).STATE = READY;
CALL VPSCHEDULER; /* NO RETURN */

END; /' IF NEEDSSCHED '-
/- UNLOCK TEF GLOBAL LOCK */
2LOBALSLOCK = 0;
RETURN;

END; /* ADVANCE PROCEDURE 4/
/4

/* PREEMPT PROCEDUEE ROWE 6-22-80 /
/4--------------------- ---------------------------------------------------

/ TEIS PROCEDURE AW;KENS A HI PPIIOi:ITY PROCESS LEAVING :/
/* T.E CURRENT RUNNING PROCESS IN TFE READY STATE AND
/* CALLS FOR A RESCEEDULING. THE HIG7 H PICITY PROCESS */

v SHOULD BLOCK ITSFLF WHEN FINISHED.
IF THE V?$ID IS 'FE' OR TEE VCNITOR PROCESS, IT WILL 4/

/* MAKI IT RFf.DY WHEREVE? IT IS IN THE VPM. THE FOLLOW- "/
/* ING CODE DOES NOT TAKE ADVANTAGE CF THE FACT THAT
/* CUR'iE 1TLY IT IS THE THIRD ENTRY IN THE VPM FOR EACH
. REAL PROCESSOT.
/* --------------------------------------------------- /
/* CALLS MADE TO: OUTLINE, VPSCHEDULER 4/

PREEMPT: PROCEDURE( VP$ID ) REENTRANT PUBLIC;
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DECLARE (VP$ID SFARCH$ST ,SFARCH$END CPU, INDEX) EYTEF;

/**MXTRPCF MXTF.ACF MXTEACE M XT;:AC-:"~
/ MYTRACE MXTRAC -*X' MXTR ACE M 'XTRAC: :

* CA.LL OUTtINE( @MS G16)
M'~*~XTRACF ~'- MXTRACF MXTRACF **v* MXTRACE /
M~ MXTR AC E ** MXTRACE V XTiACE *$~$MXTRACE *..~

IF VP$ID 0> OFFH THEN DO; /x* NOIRMAL PbEVAPT '
/*: St'ARCH VPM FOR INDEX FOR ID /

SEAFCF$ST = 0
DO CPU = 0 TO (NB$P.RPS -1);

SEARCH$E-rND = SFARCH$ST +NRSVPS( CPU )-1
DO INDEX = SEARCH$ST TO SEARCESEND;

IF VPM( INDEX ).VP5ID = VP$ID THEN GO TO FOUND;
END; P" DO INDEX -/
SEARCH$ST = SEA?CH$ST + t'AX$VS$CPU;

END; /* DO CPU *
/* CASE IF NOT FOUND IS NOT ACCOUNTED FOR CURR7NTLY /
FOUND:

1* TOCK THE GLOBAL LOCK *
DO WHILE LOCK$SET(9GLOBALSLOCK,119); END;
/* SFT PPEEMPTED VP TO BEADY *
VPM( INDEX ).STATE = READY;
1*NEEr EhR~DWARE INTR OR RE-SCEED *

lF ( CPU = PEDS.CPU$NUM9ER ) THEN DO;
INDEX =RFT$VP; /* DETERMINE RUNNING PROCESS ~
DISA3 LF;
PRDS TkSTIFUN = INDEX;
VPM( INDEX ).STATE READY; /'* SET TO HEADY ~
CALL VPSCHEDULER; 1*NO RETURN *
END;

ELSE DO;/* CAUSE HARDWARE INTERRUPT ~
SMXTRACr' tA.XTRACF **x- MXTRACE MXTRACE ~~
SMXTRP.CT MXTRACE *9 MXTRACE ' "-' XTRACE **

1* CA&LL OUT$INE(@MsG17);
/*~MYTRJ.CE ** MXTRACE -*Y*'-* rIXTIRAC- m~XTEACE **

/-' MXT.3PCE MXTRACE MXTRACE MXTiACE
RDWtINT$,FLA9( CPU )TRUE;
DISA3L7,; OUTPUT( PORT$CA ) = ;
CALL TIME(l);
OUTPUT( PORT4,CP ) iFSFT; ENABLE;

?ND;
END; 1* NORM'AL P:IEEMPT *
ELSE DO; 1*PREEMPT THE MONITO? -//* SEARCE VPM FOR ALL ID'S OF OFEH 1/

SEA7,CHSST 0
DO WHILE LOCKtSET(@GLOBAL$LOCK.119); END;
DO CPU = 0 TO (NRSRPS - 1);

SEARCF$END = SEAPCR$ST + NR$VPS( CPU )-1;
/* SET ALL INT4FLAGS EXCEPT THIS CPU'S *
IF PqrllS.CPU$NUMB7-R 0' CPU THEN
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F d$-INT FLA'1'( CPU) TRUE;
DO I,4T, ", SEA RCRSST TO SFA7CF4ErND;

IF VPM( INDEX ).'JP$ID =VSID THEN
V?Y( INDEX ).ST ATE = READY;

END: /* DO *
SEARCHSST =SEARCH$ST +MAX$VPSSCU;

END; /* iLL MONITOR PROCESS SET TO 4EADY ~
/* INTFRRUPT THE OTHER CW'S AND
?.ESCHDULE THIS ONE

,*~~~~~~*~ AX~C ~ X~C X CE MXTRACE
/9* lMXTRACIE MXTRACF ~**MXTRACE MXTRACE *_

CALL CUrLI14E(@MSG17';
SMXTR&CE MXTF.ACY MXTFACE w ~XTlR.AlCE

/ M!.TRAC E MXTR CE F MXTRACE Y1XTRACE
DISABLE;
OUTPUT( PORT$CA 8H;
CALL TIMF(1);
OUTPUT' PORTSCA ) = RSET;
ENABRLE;
INTEX. = PFTtVP;
DISAPLF;
PRDS.LAST$RUN' = INDEX;
VPM(INDEX).STATE = FFEADY;
CALL VPSCHEDULER; /* NO RETURN *

END; /* ELSE
1* UNLOCK GLOAL !MEMO?.Y At/

HETURN;
END; /* P'.EMPT PROCEDURBE ,

/ 7 11 A- 41 /;A ' .Al*cAA

Cc* CEPTFtSFQ PROCEDURE RLOWE 6-22-84 '

/* C EATC'. CF INTER ?ROCESS SEQUENCER~ PRIMITIVES FOR USE- /

1*,O PT A MS. C;E.MTS A SPECIYFID SECUENCE?. AND INITIAL- ~
/* IZES IT TO 09 ]BY ADDING THE S2QUENCER TO THE TEND OF TF"/
/* SEQEJEN('ER TAI.L7.

---------- ------------------------------------------------'
/* CALLS MADE TO: OUT$LINE OUTSCKAR '

CUT$HEX '

CRFATF$S!0: PROCEDURE(NAME) aPENTRANT PUILIC;

LrECLARE NVME ?YF;

1* 'A SSFT GLOPAL LOCK *
DO 'WHILE3 :_OcKSET(@GLOAl,$LOCK,119); END;'

SMXTRACE MXTRACE '~'"~mXTRAC E v XT..Ak- ,~'
/**~ ?XT~~CE'~' ' XTPCF **;!- 'XTPACE **" MXTFFICE **
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/* CALL OUTSLINF(@mSG25);
/'* CALL CUT$HX(NAME);
/* CdALL OUTtCH--.(CR);
/* CALL OUT$ciA R(lF);

/'~MYTACE F MXTRACE MXTRACE P tXTRACE *x*
/**)i MXT7RACE NlTC ! MTACE M*4 MT A CE

IF /* TVHY SEQUENCER DOES NOT LEADY EXIST, IF '
I.C;TF$SFQ(NA--.E) =NOT$-FOUND THEN DO;
PC~ CREArv THE SEQUFNCER ENTRY BY ADDING THE *
/* KI.W SEQUENCE? TO THE FND OF THE SFQ$TAI;LE '
SEQS'TA'BLE(SEQUENCFRS).SFO$NAME = NAME;
SEQiTAELV(SFOUENCERS ) SE0$VA'LUE =0;

1/* INC3FVFNT NUM EE OF SEQUENCERS *
SEQEJENCERS = SEQUENCERS + 1;

END; /* C: TAIIE THE SEQUENCER '
/)* f:ELFASF THE GLOB.!L LOCK '

RETURN;
END; /* Cc.FPTFtSEQ PROCEDURE '

/* TICKET PFOCEDURE ROWE 6-22-34 '
/4------------------------------------------------------------------------/

/,* I'ITF--VIRTUAL PRO-CESSOR SEQUENCER PIITIVE FOR USER ~
/4PRC;7 -I . SIMILAR TO "TAKE A NUMPER PND WAIT." R FT U RNS/

/'* P BESENT VPLUE OF SPECIFIED SEQUEN1CE' AND I4C:;EMFNTS TH'zX,/
/* S EQU3NrES. A POINTER IS PASSED TO PROVIDE A BASE TO A '
/- VARIAB3LE IN TF.E CALLING ROUTINE FCR PASSING THE RETUR.N
/xf VALUF BACK TO THE CALLING ROUTINE. '

/~CALLS MADE TO: OUT$.LINE '

, TICKET: PROCErUREl\ SEO$NAME, i-ETS$PTR )REENTRANT PU3LIC;

DFCLARF
SEQtNAME BYTE,
S FQTLt I NDX BYTE,
RETSSPTR POINTER,
SCSVALUUE$RET BASEr RETS4,?TR ',OzD;

/* ASSFRT GLOBAL T OC.!K

DO WHILE LOCKSET('3GLOBAL$LCCK,119); iNP;

/*** hC MXTF.AC ***4-* MXTFAEETACE 44C2 MXTPACE )/

V rXTRACE : Ic l XTRACE 1 MYTRACE i MXT R.A CE '
/* CALL OUT$LINEF(r7-VSG24);

*1 X'" XT RAC MXTRACE MXTRACE F MXTRACE*/
P'' MXTRPiCF :** MXTRACE 4*: XTRACE MXTRACE *4
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1*OBTPIN' SECt'JAME INDEX /

S?0TBllI'lDDEX = LOCATESSEQ S70SNAmE )
*O'BTAII SEQUENCER VALUE *

SE-Q4VALUF'- 'FT = SEQ$TABLE( SEQTBL4,INDTX ).SF0SVALrUE;
1*INCREF17NT SEQUENCER *

SEQ$TAPLF( SEOTBL$Iqrsx ).SEQSVALUE

/41 UNLOCK TFF GLOBAL LOCK ~

RETURN;
END; /~TICKET ?RCCEDURE *

1*CtEATESPROC PFOCH.DURE POWE 6-?-2-54 *
------------------------------------------------------ *

/ THIS ?ROCEDUF E CREATrS A pIpOCESS FO-" TUE USE". .'S
1*SPECIFIED lY THE INPUT PARAIMETFRS CONTAINED IN A
1*STRUCTURE IN THE GATE MODULE. THE PAFAMJETZ",'.- ?S S D
1*IS A PCINTEF WHICH POINTS TO THIS STRUCTURE. 4

1*INFO CONTAINED IN THIS STRUCTURE IS: PROCESS ID,
/*PROCESS PRIORITY, THE DESIRED PROC STACK LOCkTION,
1*AND THE PROCESS CODF STARTING LOCATION iHICH IS
1*IS TWAO ELEMIENTS: THE IP RFnTISTERt (OFFSET) AND T7E ~
/*CS F.P-ISTEF (CODE SEGMFNT). /

/*-------------------------------------------------------
/* CALLS MADF TO: OUTLINE

CEATES?ROC: PEOCEDURE( PROC$PTR )REENTRANT PUBLIC;

DECLA ,E
P?OC$PT- POINTER,
P.ROCSTAELE BASED PROC$PTR STRIJCTUiE

(PROC$ID BYTE,
PROC$P.I BYTE, .-

PROCSSP WORD,
PvCC$SS R)
PROC$IP WORD,
PRCC$CS WORD.
PRocDsr WC?D,

*PEOCiES WORD);

DECLARE
(PSi, PS2) WCRD,
TEMP BYTE;

DICLARP PROC$STACK$PTR POINTFR AT(@PS1),
* PROCtSTACK BASED PROCCSTACK$PTRj STRUCTUqE

(LENGTH(OFFH) BYTE,

- - - - - - - -



F!TtTYPF WORD,
Bp WORD,
D I wo!pD,
SI WORD,

DS WORD,
DX WORD,
C Y WORD,

BX WORD, -

ES WORD,
I? w ORD,
Cs WORD,
FL WORD);

/**MXTRACZ *x** MXTRACE **X: MXTIACE MXT?ACE ~~
/~~MXTRACF -* MXTRACF MYTRACT mXTRACF 0'*

1* CALL OL'T$LINE(@MSG26);
/** T A Y MXTRACE 7 MXTRACE 'F~~ MXTi.Ar(- **./

/~~MXT.aAC- - MXT9ACF MXTRAC-1 X:**~TRACB
/* TO SET UP ?POC4'STACK$P'i. *
PS1 = PROCSTAPL?.PROC$SP - l&fi;
PS2 =PROC$TAnLE.PROCSSs;

PPOC$lSTPCK.FETtTYPF =INTSRFTU?N;

P ROC$STACK.PP = ?RCC T.ABLE.PROC$SP;
PROCSSTACK.DI = 0
?'ROC$STACv.SI = 0;
PEOCtSTACK.DS = PFOCtTAPLE.PROC DS;
PROC SSTACK..DX = 0
PROC$STACK CX 0;
PEOCtSTACK.AX 9
PROCS$STACK .?X 0;
PROCtSTACK.ES = FRCC$TABLF.PRCC$FS;
PPOC4,STPCF .IP = PROC TABLE.PROC$I?;
PROCSSTACT.CS = PROC$APLE. PROC $C S;
PROC $STA CK FL = 200 H; /*SET. EF FLAG KENABLE i NTr-i

1* SFT GLOBAL LOCK *
D Cl WHILE LOC KSET{,@GLOAL$LOZ.K,119); END;

IF P--DS.VP5 PFE$GPU < tMAX$VPS$CPU TFFN DO;
TEMP = RDS.VPS$PFRSCPU + PRrS.VP$START;
VPM( TFtM? ).XTPtID = PJR0CcTA3LE.?RcCcID;
VM( TYMP ).STATE = i;/* READY *
VPM' TEMP ).VPSPRIOrITY PROCtTp.BlE.?ROC$PRI;
VPM( TEFMtOP ).EMCTHFFAD 255;
VPM( TEMP ).EVC$AW$VALUEF = 0
VPM TEMP ).SPtREG =PROC$TABLE.PFOC$SP -AH

VPM( TEMP ).SWIRG =PROC$TABLE.PROc$SS;

PRDS.V7'SSPF'RS;CPU =PEDS.VPS$PER$CPU -~1;

PRDS.VP$FNr PRDS.VP$ENP + 1;
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NRSVPS( PRDS.CpUt'4UMBE
NR5V?S(PRDS.CPU$N'UMBFF) 1;

END; /* DO

/* EFrESF THE GLOPAL LOCK *
GLOBALSLOCK e;
RETURN;

*-ENID; /* CREATF$PEOCESS 41

I N tc AF PROCEDURE ! O*E 6-22-54 ~
-*--------------------------------------------------------

/* GETLS A CHAR' FOil THE SFRIAL P'ORT. CAH. ARI S !!!NO TU 11
1* FCOED. THAT IS RESPONSIBILITY OF USEJ IPC THIS CPSE. /
/* INPUT TO SERIAL PORT VIA SBCS61 DOWN LOAD MrOG-i-AM AY A!/'
1* NOT BE ACCFPTEFD.
1* POINTER IS PROVIDED 3Y USER SO HE CA' BE RFTUHN-T: THe F
/* CACTEi /

/ * - - - - - - - - - - - - - - - - - - - - - - - -/-- - - - -

./* CALLS MADE TO: RECVCAH!

/**MXTR.ACE F * MXTRACE MXTRPCE --"~ ~XTR.5CE *x:/
* /** .MXTRAC M XTRACE MXTRAC7 R ~TACE **

1IN$CFA7 'PROCEDURE ( P.T$PTR )REENTRANT ?UBLIC;

DFCLPFE
1* RET$PTR POINTFR,

INCHI ! AsEr RET4,PTR BYTE;

1* DISABLE;
1* INCHR =RECV$-CHAR;

1* EAB LE;

R* RT U RN:
* 1* FND; /* INSCFA..*

/** XTRACF ~~'~*MXTRA Cr 1*~*z** 'mXTRACJP M'-~*~XTRACE -~'

/**MXT'RPCF MXTRACE ~' MXTiACE m ~XTaACE *9-**/

INONUIA ?RC*CEDUF 0OWE 6-22-3;4
1*-----------------------------------------------------

* *GETS TWO ASCII CHAR FROM THE SERIAL PC7T, EXAMINES
/*TREM TO SEE IF THEY AFF IN THE SET k?. F HEX AND F'OiPS :
1*A BYTE VALUE. FACH VALID HEX DIGIT IS ECHOED TO T-E ' /

C* RT. IMPROPER CHAR A?.E IGNORED. NO ALLOWA'4%CEos AlRE *
* *MADE FOR WRONG DIGITS. GET IT PIGHT TEE FIRS.T TIME.. -

1*IF YOU AR? INDIRECTLY ACCESSING THE STRIAL PORT VIA ~
1*THE SBC861 DOWN LOAD PROGJ.AM FR~OM THE MDS SYSTFM
/*INPUT MAY NOT BE ACCTPTED. A POINTER IS PASSED BY THE*/
1*USER lQC THAT HE RETURNED TEE CFAFRACTE',..*
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- - .// * -- -- - -- - -- - -- - -- - -- -- - -- - -- - -- - -- -

/* CALLS MADE TC: IN$HEX ,.

I
'*" MXTRACE * MXT2ACE " MXT.ACE '* 'XT.%ACE *"'/

/* * MYTRAC" .. ** MXTRACF **N-** MXTRAC YXT2ACE **/-
/* INSNUM: PRCCEDURE ( RET$PTR ) EENTdANT ?UJMIC;

DYCLAFE
/* R T$PTR POI NT FR
/* NUM BASED RET$PT BYTE;

/* DISABLE; -

/* NUM = INSHEX;
/* EN ABLE;

/ ETURN;
/* END; /* IN$NUM */
/** MXTBACE , MXT-ACF * MXTRACE *MXTRACE *2/
* MXTRACE i**TRAC* TRACE * 'IXTRACE *"/

/* OUTCHAR PROCEDURE ROWE 6-22-t /14
/*-----------------------------------------------------
/* SENDS A BYTF TO THE SFRIAL PORT /

/* CALL MADE TO: S 7NDfCl11 A R

! ' MXTRACE "MXT=:ACE F MXTRACE -lXTT.ACE **:/
/*** NX.TRACE ':':'.' .XTRACE Y ,,XTRAC . MXTRACE -,'"X
/* OUT CH.P: EOCEDURE( CF.AR ) .?EIT.ARNT PUBLIC:

14. DECLARE CHAR BYTE;

/* IsA BLE;
/* CALL SE NDtC:1.A ( CH );

ENA3LE;
* ETURN;
/* END;
/*, MXTRACE . MXTRACE .'* MXTRAC3 *': MXTRAC. E:'4/

/* FMXT-. CE ***** VXTEACE : MXTR ACE l**** rlXT ACE *3*/-

1*t OUTtLINE PFOCEDUE ROWF 6-22-94 ~
/* --------------------------------------------------------
/* USING A ?OINTER TO A 3UFFER IT WILL OUTPUT AN ENTIRE :-
/* LINF THRU THE SErPIAL POT T U ITIL AN % IS NCOUNTE2!D /
/* OR 90 CHARACTRS IS REACHED--WHICE EVER IS FIRST. CR'S*/
/- AND LF'S CAN ?E INCLUDED.
/ * -- - --- --- --- --- -- - --- --- --- --- --- --- --- ---

/
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/* CALLS MADE TO: SEND$ 01AR

/*-r MXTR.AOE M XTR.AQ-r 4- *XMTIACE **c' PXT3 ACE ~~*
/** MITRACE V XTRACE- M XTRACE '*.XTR IAC -

0 UT,,LINF: ?POCFDURF( LINE,.PTF )FEENTPB4NT PUBLIC;

1* DFCLARF
1*LINTEtPTR POINTER,
1* LINE PASED LINE$PTR (80) 3YTE,
/4 11 BYTE;

1* DISABLE;
1* DOII = 0 TO079;

IF LIVE( II )=' TJPFN GO TO rONE;
1* CALL SFND$CHAE( LINF!\ II))

FEND;
1* DOE: ENABLE;

R* ETURN;
/* END;

/**MXTRACT MXTRACE MXTRACF MXTRACE. :4/

/** XTBACE MXTRACE M ~XTRACE ~-MXTRACE */

/* OUT INUM PROCEDUR~E R~OWE 6-22-84 ~
/* -------------------------------------------------------- C

OUTPUTS A BYTE VALUE NU BE? TF?U THE SFRIAL PCT

1*CALLS VADF TO: OUTtHEX

/~*MXTRACE **'v XTRACE **2' t'XTqACE "~~MXTiACE )*

/** XTRACF f-MXT?.ACY 4*X MXTP,'ACE " ,X"&BACE -R '

/* CUT$,NTM: ?;EOCErU?E( NUM ) EENTr.ANT PUBLIC;

:)FCLiAFE NUM BYTE;

CALL OMJTEVX NUM )
EN APLE;

1* RETURN;
E D;
/*2*MYTRAC7 MXTIRACY VMXTRACE mXTEACE *i

/~*MXTRACE MXTRACE M XTRACE MXTRA'E **1/

/* IN$DNUM PROCEDURE ROWE 6-22-34 *
/* --------------------------------------------------------
/* "TFTS FOUR ASCI FROM SERIAL PORT TO FORM WORD VALUE. 4:/

* . .- . .. .. ,. * *.* *~ .. .



1* C1IITEvIA .4?T THE SAME AS IN ?ROCEDUFJ IN$NUM
/* -- I-- - - - - -- - - -- - -- - - - - - - - - - - - - -
/* CALLS VADr TO: IN$HEX

/**MXTRACE MXTRACE MXTRACE MXTRACE ~
/**MXTRACF MXTRACH V XT?ACF V XTRACE

1* IN$DNIUM: PRCCEfl"URE ( ?T$PTR )REENTRANT ?U310P

DFCLAFE
1*RET$PTR POINTFR,
1* tNum 2ASED RET$PTP WC.iD,
1*(F, L) WO RD

1* DISAILE;
H =INF~X;

Fl=SHL( H, 8 )
1* L INSREX;

DNUM = (H OFR L)

RETURN;
/* EID;

/ MITRACE MXTRACF MXTPACE MXT-4CE ***
/*g- MXTRACE ~'*~MXTRACE MXTRACE NIXTRACE *~

OUJTSDNUM PROCEDURE ROWE 6--22-34 "
1*---------------------------------------------------------

1*OUTPUTS A WORD VALUE NUMBER VIA THE SERIA-L PORT '
1*------------------------------------------------ -----------'

/* CPLLS MADE TO: OUT$HFX '

/**MXTR CF MXTRACE ~''*MXTRACE MXTRACE )/

/ MXTRACE MXTRACI' 2F MXTRACE * I*' IXTRACE **
1*OUT$DNUM: ?ROCEDURE( 'DNUM ) RENTRANT PUBLIC;

1* DFCLAFE
1*DNUM WORD,
1*SEND BYTE;

rISABLE;
1* SFND = HIGH( DNUM )

C CALTL OUT$HEX( SFND )
1* SEND =LCW( DNUM )

C4LL OUT4 HFX( SFID )
1* NABLE;

iETURN;
/* END;

I* MXTRACTI MXTRACE MXTFACE MXT.PACE *
/*'~~ MXT2A.CF MXTRACE MXTRACE MXTRACE *~



/-R ..C .CR C ,

/*12 1 *~* *~.*****~*~*;***

-R.CVSC-kI ?ROCE'URY ROWT 6-_2-E4
*------ -- -- -- -- -- -- -- -- -- -- -- -- -- --- ----- -- -- ----- -- -- -- - --
/* BOTTOV LEVEL PR-OCEDUREF THAT OBTAINS A CH!-. FiO! THE
/* SERIAL PORT. PARITY BIT IS REMOVED. CHAR IS I IOT!! /.
,/ FCHOED.
/* --------------------------------------- ------------
/* CALLS MADE TO: NONE */

SMXTRf'CF MXTRP.CE *Y'* MXTF.PCE MVXT7 CE
/**MXMRACY 'I~XTRACE MXTRACH MY~TRACE

/* PFECVtCHAF: PROCEDURE BYTE REENThANT ?UBLIC;

DFCLAR,
CHP 1 f M

/ /*CHECK PORT STATUS BIT 2 FOR RECEIVE-READY SIGNAL :'/
/* DO WHILE (INP'T(ODAH) ANr o2H) = o; END;

/ C.= (INPUT(eD8H) AND 7FE);
RETURN CFR;

/* EN:;
/*3;c* MXTaCE MXTRACE ' MXTRiACE vXTRACE **/
/1*** MYXTRACE ,- MiTRACY * MXTRAC3 MXT.ACE ;:**/

/* 1241 *** 3 *: X*****-**, X*~c~~ Ye ~,4Y., v. Vz /
/* SEND$CHAR PROCEDURE ROWE 6-22-84 /
/* ---------------------------------------------------
I/* OUTPUTS A BYTE THRU THE SERIAL PORT. THIS IS NOT A I"
,/ SERVICE PVPILABLE THRiU THE GATEKEEPEP BUT IT I3 CALLEV*/
1 BY MANY OF THOSF PRCCEDURES. IT WILL STOP SENDING
/* (AND EVERYTHING ELSE) IF IT SEES A ^S AT INPUT. "0 '/
/* WILL RFLEASE THE PROCEDURE TO CONTINUE.
/* THE USE? BEWARE1lll! THIS IS ONLt A DIAGNOSTIC O /
/* TO FIIEEZE THE CT FOR STUDY. FLIASING IT DOESN'T
/* ASSURE NORMAL RESUMPTION OF EXECUTION. (YOU MAY FOR'90'/
/* ALL BOARDS TO IDLE FOR EXAMPL:.) /
/* ---------------------------------------------------
I CALLS MADE TO: I /

/**Xc MXTRACE : MXTPACE M !XTRPCE * MXTRACE ';**/
/~~*MITRACE *~*MXTRACE **' MYTRACE MYTRACE **

/* SEND$CH.P: PROCEDUPE(CHiN) REENTRANT PUBLIC:

/* DECLARE (CFAR,INCRR) BYTF;

/* /* CHECK PORT STATUS */
/* INCHF (INPUT(OD9H) PND 07FH);
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IF INCHR 13F THEN
I* ro WHILE (INCHR <, 11:H);

IF ((INIPUT(ODAH) AND 02H) <> 2) THE'i
/x INCTR = (INPUT(ODcH) AND v,7{H);

END;
DO WHILE (INPUT(eDAH) AND 01H) = '; E'ID;
OUTPUT(cADEF) = CHAR;

/x* RETURN;
I* END;

/*~MiTRACE MXTACE '7 rXTRACE MXTP.C'E **4/
/*~MXTRACE MX'IPACF XTRAE***MT:-c ~*

/* IN$HEX PPOCEDURE ,OWE 6-22-34 '/
1* -----------------------------------------------------------
I' GETS 2 HEX CHAR FRCM THE SEPRIAL PORT AND IG~qCiES ANY- /
/* THING ELSE. EACH VALID H.EX DIGIT IS FCROED TO THE
/*- SERIAL PORT. A BYTE VALUE IS FORMED FROM THE TiO {EX */
/* ClH.?.
/* -------------------------------------------------------- ;/

/* CALLS MADE TO: RECV$CHAR
/*?

/*: MXTRACE - MXTRAC! N MXTACE Y, , XT*ACE
/*** MXTEACE x',' MXTRACE MXTRACE " ,XT/CE
I* INSFEX: PROCEDURE BYTE REENTRANT PUBLIC;

DECLARE
/* ASCII(*) BYTE DATA ('0123456789ABCDEF'),
I* ASCIIH() BYTE DTA('0123456?89',61H,62H,63H,64H,65E,

/* (INCHR, HEXNUM, H, L) BYTE,
/* FOUND BYTE,

STOP BYTE;

I1* 1"* GET HIGH PART OF BYTE -/
FOUND 0;

1 DO WHILF NOT FOUND;
/* I IF INVALID CHAR IS INPUT, COME BACK HERE i /
/* INCHR = RECV$CHAR;
I* H = 0;

STOP = 0;
/* /* COMPARE CHAR TO HEX CHAR SET /.

DO WHILE NOT STOP;
IF (INCHR=ASCII(H)) OR 'INCHR = ASCIIH(F)) THEN DO;

I* ,STOP = OFFH;
1*" FOUND = ?FFH;
I1* CALL SENDSCHAR( INCFR ) I* TO ECHO IT ;/
/* END;
/1* FLSF DO;
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IF H = IH THEN STOP =FFH;

END; I ELSE I:
END; /* DO WHILE '/

/* H = SHL( H, 4 );
END; /: DO WHILE -.

I* FOUND =;
* /* GET LOW PART OF BYTE 1"
/* DO 'HILE NCT FOUND;
/* /* AGAIN DO UNTIL VALID ITEX CHAR IS INPUT */

1* INCHR = RECV$CRAR;/"" L = OH; ; .".

/* STOP = 0;
DO WHILE NOT STOP;
IF (INCHR=ASCII(L)) CR (INCHR=ASCIIH(L)) THEN DO:

STOP =FFH;
FOUND = eFFE;
CALL SEN!-$CFAR(INcHk);
END;

/* ELSE DO;
L = L + 1;

/* IF L = 10H THEN STOP =FFE;
I* END; /* ELSE *I
/* END; /': DO WHILE */
I4' END; /* DO WHILE */
/1* RETURN (H OP L);
I* END; /' INSHEX I-
/*** MVT: tCE M: " XTRACE t ":XTRACE M''' MXTRACE I

OUT-FYX PROCEDUFE -OWE 6-22-84 '/ .-./ * --------- -------- -------- --------- -------- --------
/* TRANSLATES BYTE VALUES TO ASCII CHARACTERS AND CUTUTS/
/* THEN' THFU THE SERIAL PORT /
/ * -- - ---------
I* CALLS 10ADE TO: SEND$CHA?

/*4MXTRA CE MXTR&CE '~~~MXT.ACF " ;-' X T RAC~E
/ '" MXTRACE ****x- MXTRACE v, ,:. . XTzACE I " XTRACE 4"/

/* OUTtHEX: PROCYDURE(B) RFENT*NT PUBLIC;

DICLARE P YT;
/* DECLARE ASCII(4 ) BYTE DATA ('01234567B9ABCDEF');

1* CALL SENDSCHAR(ASCII(SHR(P,4) AND OFH));
/1* CALL SENI$CHAR(ASCII(B AND OFH));

RETURN;
/* END;
/,"* MXTRAZC ' ', m'XTRACF **-*' MXTRACE : MXTRACE ':/
/**I MXTFACE ***. MXTIF.ACE V MXTRACE M MXTACE "

10".



END; /'L2$MODULE *
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APPENDIX H

LEVEL I -- MCO-TEX SOUPCE CODE

All the LEVEL I source code written in PL/M is contaire"

in the file LEVELl.SRC. It Is compiled with the LA.3rG

attribute. Two other LFVL I ftinctions, SCHEDULER and

INTERRUPT HAN LER, were written in ASMQ6 ard are llstel in

their own modules. LFVFL I is one of the relocateable 'KYe

nodules in file: KORE.LNK. It is part of the executabi-

code module in file: KORF. KORF Is the development sytem,

version of the file KCRE.OPS loaded by MCCIRTEX.CMD under the

CP/M-&H operatln system. This module contains utility

procedures used only by the operating system. Two r.,e-ory.

maps of KORF (.OPS and .TRC) are located at the end of trhis

.pperdiy. The maps come from file: KCRE.MP2 after cc-pilire,

linking and locating the applicable files. KCRF'OPS) is

produced with the code unaltered. KOE(TF-C) is obtained ty

removing and adding appropriate comment maris from tre

indicated code before processing.
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/*FI LF: LYVFL1.SEC
VERSION: 0 W -- 6 -22- &4

DEFIN D: RFTSVP i.DYTI S 'VP
G. T W C i LOCATEsEVC
LOCATE SEQ I DLFP
SAVFSCONTEXT V7ETsSP
'MCN ITOR$PRCC

TEtVA3KS:
WAF NING: SEVERAL O? THE 7LITFRAL DECLARATIONS BELOW
HAVE A S IVILAP? mEP11ING I N OTHER tIODULFS . THAIT v.EAN-
IN^ IS COmMUNICATED ACRCSS Mon ,ULES 3COJNDAIES. BE
CAPFFUL WHEN CHANG~ING TERM.

ll$"ODULE: DO;

/ LOCAL DECLARATIONS

DCL P EF
Y.AX$C?U LITFRALLY :0
' AX$VPS CU LITERALLY 10,

,XtCU$clI'hxtvPcU LITERALLY v,
FPLS? LITFjRALLY 0,

RryLITTRALLY 1,
RUNNING1  LITERALLY
W kI TI N LIT-,RALLY '7,
T RUE LITERALLY '119'
NOT$FOUNr L I 'TFR ALLiY '255',
PORTSCn LITEPPLLY 'OCOH',
PORTSC2 LITERALLY 'O(C2H',
?CRT$CF LITERALLY o 0C EE
POF.Ttca L ITE 11AL L Y '''~
RESET L IT -R ALY
INT~FTJU L IT F A TLY '771;,

/* V COFTFX MCO?TFX MCOhTFX ' MOTFX
M MCOR TEFX MCORTFX '~~MCORTEX mCC)RT:X :**

I DLFSST ACK$SFG LITER;LLY 0~c80:<,
IDLESSTACKSP.?S LITERALLY 'OCi802H', /'/
I NIT $STACK$SEG LITER~ALLY 'SCetH , / */
INIT$STAC7 A?S LITFYALLY 'OC-9O'; /**/

/,*Xc* m CCRTFX C CR T X 4* MCORTFX **2"- MC, RT' y*~

/** ~ ~ ~~" 'OCREX%0RT FX ACORTFX l MCORTE-X *
/**~ ~1'?CE XT?.CF::~~4 XTACE *; MXTRACF 4./

. . . . ... . . .~ .



VPt'I NDFX).S T~ 5m r ITI%^;
CAZ 7-1?SC zEDU LF 1 R~ IFO ?.T LJ N

r L; /* I F

/~EN;/* POIO ROCESS ~
M*~ MX T AC X XT RA N' T -' MXjAC .T -1A C

S T .R TI N POI1 N T OF T{7 OE B ATIPNG S YS TT 7

/* RCUTINJB INITIALIZES TFEE C'S ;.%! IS NOT R2PEPTFP.

/:TC INITIALIZE TFF P?) TABLE ?(RTHIS CPU::,
DFCL PFr CPUtT': POINTEF DA Tt(CPliDS.C?Ue".'UM"57F

ZZ TYTF;

DIISA?L7 1

M MXT A CF * XTC' 'p~ '' Ar CT Y A CF 7 -pB C K /

/*MXTRAC-,- MXTRA CF YXTRAC-- ~ X, ACZ
1* CALL CUT$LINEWMSG12);

V,' MXT A .CE N:* X T RTP C F '" MXT ~AC ::c

I~ IN I TI AL IZ P ? I AND ? I C ~
CUTPUT (?Ol:T CF C = 7 ~rE/ P P I - MICROPOLIs + MCO? ;TBrX
OUTPUT'?ORTSC?) = 13H Pe P~ ?IC - IC'Wl - 'Er,&T THIGG;ERED
OUTPUT,, ?C TtC2) = 40F;/* PIC -ICi2 -VECTO-7 TA3LTF ADE'.SS ESS
OUTPUT(POlTSC2) = -?-wH; /* PIC -IC'44 -M0S86 MODE.i AUT0 OI
0UTPUT,'POB-T$C2) = OAFH; /*?c MSK. ALLOWlN21 INT. £ -

/* ESTABLISH UNIQUE SECUENTIAl NIUMPF?- FOP~ THIS CPU '
/'* SET GLCPAL$LCCK '

DO I FHL LOCKST(G OBALLOC- ,119); END;
?RDS.CPU$NrJMP7R = CPU$INI'T;
CPU$INIT = CP'JSINIT +1

/'* 'FLFISF GLOPAL LOCK 'V/
';LOEALSLCCK V;

/J TUP I JI TI AL S T AT AlIB ENr FOR ?RCC TABqLE
PF DS. VP tST " = 1;
DC ZZ = 1 TO 'RDS CPU$ NT'"!IER;

PT-S.VD4STAzT =PHIDS.VP STIRT + MAX$VPS$CPU;

/*~MCCRTFX m COR-TTX MCO.CORTFX **:- MCCTE '~
/~:* 4. C C, 'rX C RT "' XCIT. C~ ''
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/'* CU;-F"'T CONTF%"S S WOT:D NO~ i 3F V' I L ?
1* (AU.CUT$NU(CNT7NlS,

L-OOP2 = TRUE ;
r c WHIL LCO?2 = T-,F

DO WHILE ( INCJ-F<', -:AND( INCR;X%'

CALL IN$CHEA('3I\,CF? )
FID;

1*~~~~ IF (IC 1 20' 0 O?2 =FALSE;

P" SKIP- THIS 1 - ND 1O TO N EXT FO~ U -
v. CLL OUTCaPCR);

1*CALL OUT$CA Lt)
IDD?.OFFSET ,-Dz.CY7SET +-1
?TR = PTR3;
C A L LCUT£tT t 3s
CPLL OUTr-CHAR(':)
C P LL 0 U T $D NU ,( A 1)D R.O FF S'r);7
CALL CUT$CHAR?<-');
C3LL OUT NJUr(CONTFNTS):

?; /'* IT' SKI? FO? NEXT SUP:~
IF (I\CH71 - TH-F\ N0;

1*CAIL OUTC RV ');
C AL L I N '-'N TJM(OON'TENTS)

DO H ILF ( I Nc zi27 ) A N£(DIc: 'I;
C ALIL ISH~IC

1D;
1*IF 'INCRR = Cl,) THEN 1OO?2 =FALSE-;

I F (INCR = ',') TFEN ;
CPL: OUT$GD?(', );
ADDR.OFFSF' ADD-- CFFSET + 1;
P'T? - PTR '3;
CALL 0 UTS$C il E( CRE
CALL OUTSCELPR(LF);
^ALL OUT$LNUM(ALDa.EA.ST);
C ALL COUT SCE H;
c CALL OUTSDNUM(A IDR.OFFS FT)
CALL C UT $CH.. A

KCPLL OUT,-NUY' CCNTFNTS)
K FND; /' IF 3O TO NFXT A'DR ~

F4E; P" IF CHANGE CONTE'JTS ';/
K ICH -X'; /K ;:F'lTI.~l'IZE Cr.D

rND; P'" LOOP, CONTINUJOUS SU-- CMD ~
7 ND; /* su- srITUTE MMVAND SECTION ~

K IF 'IK*C'='E') 0'(NH~~. THEN DO;
P, FIND OUT iuICH VPS 15 RUNNING 'M < '

K K~/ NOW TLOCK MYSFLT'

I sA -LF;
McPDS LPS T$H - INWDEX;

7. J,-~'.-'.----*>*



/~IF (INC-m-=64Y) 0F (INCHRi=65H) OF (INCBF,=?3H) THEN

/~IF YALID)4C'M (OFFH TH CJOALTL OUTCCHA I N l^,B.
END; / OWHILE I
IF INCUR ='D') OR INC4? = 64Th1 TF':N DO;

/* DISPLAY COMM1AND SFCTIONJ~
C CALTL INSDNUM( ADDR .BASE)
CAL OtTSCHAR(':');

CA LL iNsDNUm(,ArrF.cFFSFT);
13 ?TF2 =@ADDR 

z

PTR PTR3;
/* /* CCNTENTS SH.OULD NC 2F SET /
*DO WHILF ( INC HP<>C? ) -AND ( INCH:;< >23E)
1C CALL I N $CH AR (@ IC?
1*END; /* DO WEILE *

IF I NCH = CP THEN DO;
CALL CUT$C HAR (- ') ;
CALL OUT$INUV(CONTENTS);

1* ALL OUT$CHAR (CR)
CALL 0UT CBAR(T F);

1* END; /* IF NCRMAL 1 ' DDF DISPLAY ~
1* IF INCHR = 23H TH~EN DC;

COUNT =e
CALL OUT$CH-!V#Pt);

1* CALL INSNUM(@OUANTITY); .-

1*o DW'HILE QUPANTITY ' ;
ChLL OT$TCHAR(C:);

1* CALL OUT$CHAR(LF);
CALL OUTSDNUMK-A:DL3.AS3);
CALL OUT$CHAt':')

1* CALL OUT$DNtJM(tDDR.OFFSET);
LINECOVPLETE =FALSE;
DO WITILE LINECOMPLETE =FkLSE;

C* CALL OUT$CqAR( -

CALL OUT$NUX'cONTENTS);
ADDR.OrFSET = ADDR.OFFS'ET + 1;
' TR = PTR3;
QUANTITY = QUANTIT!' - 1;
I IF \(ADr"-. 0FFS FT A N r00V FH)- OR

(QUANTITY = V) THEN 'INFCOMP'FT!=TRUJY;
1* ~JD * DO W=ILF -IN: NCT ICOMpT~B

FE4D; P~ DC 'AILE ANIt/
END; /* IF MULTI tDD7 DISPLkY ~

I* ND; /'" DISPLAY CO'"AND SFCTICN ~
1* IF fINCR=S') C? rIJH=~H F7'1 "C;

/*' SUPSTITUTE COrMAND SECTT6ON
1*CALL I N$DNTUM CaADr R ASE)F
1* ALL CUTtOARV:2);

CaLL I N tD ',M (CADD?.OFF3ET);.
r'ALL CUTCHAR(-');

1* )T-2 I ADrR;
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CPLT TDr'F( 25 r-;C
3 ND;

M~ ?X T: A C ' *r MXTi aCF * MXT:ACE- MXT?'ACE Zc&

CALL 0UT LINF'@MSG11);
/*C~MXTPACF *** XTRACE ~:2*MXTACE *,,* " t-XTPC? 7 *
/" M MX T-A CE MX** *ACE MXTRACE MXTHkACE ~~

PPDS.COUNTF? = P?DS.COUNTE? 1;
"'T0 TO LOO? P;

FND; /* IDLEFOC ~

M' MC NI TC P Z-CCESS .G41 6-22--44~
1* ---------------------------------------------------------
/* TEE MONITOR PROCESS IS INITIALIZEr ?f THE OS LIKE

1* INIT AND IDTV. IT EAS THE RESi'RVED ID OF $? AND A '
1*PRIORITY OF ?K. IT IS ALWAYS BTOCKED OR mAITIN; UNTIL,*/
'~IT IS PRFEMPTED BY TFF USER.

/yc CALLS !MADF TO: OUT$LINE OUTSClEA?
OUTtrNUM INSDNU m

/~*" MX T:TAC! F MXTRACE ~ XTACE ~~ Xl:C
/ "~ XTRACF '.** XTRACF MXTACE MIXTBACI '~

/* vCNJITO0?$?POC: P70CEDUJ3E RlFNTRANT PUBLIC;

1* DECL17F
PTR POINTER,
P T RZ POINTE? ,
PTR3 ' 3FD ?TR2 POINTER,
AEDR STRUCTURF (OFFSET dORD, EASE WAORD),
CONTENTS PSFD PTR BYTE;

/~(LINECOMPLETE, LCOP2) B3YTE,:'
(QUANTITY, COUNT) BYTE.

/' (IN-WR, INDFX, VALIDSCM'D) P YTEF;

/* LOCP: VALirscmr o

1* CALL OUT$CEP 'CEl
1* CALL CUTSCFA"LF);
1* CALL OUTSCHAP('<);

DO ;wFILE NOT VALIE$C"'D;
CALL INSCHPR(@INCHh);

1* IF (INCR = 'D') OR tINCHA 'S) OR IN Ci 'F' T-JE N
/* VALIDIC-MD FH

1 18
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EN-; /~WFILF X/

IF f(WATCF TR.UE) TZFN ro;

/*CPLL OUTS IVE(_ S'23);
/* M XTRACF *Y'MXTRAC MXTRACE VXR AC *

/*v** 'MXT-:;A-CIE *** MXTRACE MXT-;A;C? ~ AC A
REfTLU'N SPOTELSINDEX;
ENr; /* IF ~

FLSE DO;
/* %~: XTRkC- - MXTRACF MXT7ACE .(T P CZ'"
/*": XT. AC? MXTRACF P MXT.RACE MURACE '/

/**Y'* Uk'TFACE "**~ MXTRACF ."* MXT ACV, M T.' AC E

?ET'U7' NOTMFOND;
END;-';* FIST *

FNr; /* LCCATTE$SEQ PRCCEDURE "

** *** ********* * * * * %;c * ** * **l** .*X

/* SYSTEM P .CCESSFS

/"11 IDL7 PRCCESS ;tt 6-22-e_"
1* --------------------------------------------------------

/~THIS ?RCCFSS IS SCHEDULED- IF ALL CThE4 IRO'CESSFS IN ~
/~THE Vpm !RF BLOCKED. THE ST.A,'TIN&r ADDFFSS Is P: OVIDFDA/
1*TO THTE IrDLFSSTACK AND PLA ED IN PRDS.IDLE$D.,R. A

COUNTFR IS INCRE'TE' ACIT VVERY SECOND. THE CCUJJT
/*IS vAINTAINED IN THE P?DS TAELE AND IS A 20dGH rEA.S~c7E*/
/ C F SISTEM PEiFORMA\JCr BY GIVING AN INICATICN OF THIE

A* -rCUNT 07 T.IME SP ~IN TFF IDLE PiOCESS.
/* ----------------------------------------------------------
/~CALLS v'A:F TC: PL'126 PRUCFDURE 'TIME'

OUTSLINE

I:LF.$P2CC: P"'.CCEDUVE REENTRANT PU3LIC;

0~ Ic F 3 YT F

1*)A** MAXTRACF Xc**kXTRPCF MXTRACE Y1XTRAC7***
/Ow"~ PXT:-ACF ***XTRACE **X*MXTRACE *4*MXT5IAC.E
/* CALL CLUT$LINFE'@MSG10);

kA ~XT; ACE 3'*MXTCE MXT;JCE F * MXTRACE *_
XT.?, CF ***MXT-F.ACF MXT;?ACY MXT?.ACE H**

/~DELAYS ONY (1) SECOND *
LOOP: DlO I1 1 TC 4?;
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F 0 .% -F W 'p. 7. V* -

-'TC T :UF;

rVCTBL$INDFX =FVTBLIADEX-l-;

/* IF 5HAVF FOUND 'TH PVFNTCOUNT ~
IF (MATCH = TRUE) THEN DO;
/* zEFTURN ITS INDEX IN THF EVC TBL ~

/***Xc mXTRACE MXTRA-.E- X~~~ M T RAC F XTRA07
1'"'* MXrFEACE ::*MX T AC F~ MXTIACE M*~ XTiACE-*."-/

1* CALL OUTSLIrIE(SG23);
/***X' MXTRACF MXTRACr MXTRAC7E %*~IXTRAC7

RETUB7N FVCTFL$INDEX;
END;

ELSE no;
/*c REITUFN NOT FOUND CODE ~

M*:~: MxT"ACE MXTRACI ~ MXTRACE -If,: T z TRACF 9-2~

/ 'I"~XTRACE m ,XTiACF V XTFACY lm!T'1iCE ~*
1*CALL 0UT$LI.NEl,@MSG24);
/*~MXTRACE MXTEthCF MXTDACE X XTR CE
/**MXTRACE 'V MXTRACE MXTRACF .X:TiAC? v- v/;

R.ETUR~N NCT$FOUND;
END; /* FLSF *

END; /* LOCATF$EVC PROCEDURE *

/* 'OCATr$SFo PROCEDURE ROWE 6-22-84 *
/*--------------------------------- ------------------------------ *
/* FUNCTION C!LL TO PETUPN THT E INDEX OF THE SFOUENCF
/* SPECIFIED 'IN THR SEQ-TABLF.

/* CAL LS V-ADE TO: OUT$-LINV.
j /

!OCATF$SFQ: PROCFDURF(SFQSNAMF) BYTE RFENTRANT ?BZ

DECLAzF SFQ$NPMF BYTE;
DECLARE ( T ATCH, SEQTB LSINDFX ) BYTY;
/~~MXT?-ACF MXTRACE MXTRDA(>E MYTRACE '-/

MXTF ACE MXTP.PCF MXTRACE *XAMXTI, ACF V4.c/
1CALL OIJTsLINEC@MSG22);

/ l' XT7ACE '~~MXTRACE r-MXT.IACE MXTRACH

MATCH = FAS!;
SEQTBL$INr'Ex = o
DO WEILE (mATCH = FkLSF) AND (S cTBLtINDFX < SEQUE-N4CERS);

IF SEQ$NAt47 = SFO$TABLESrQTBL$INDEX).S:,Q$NAME, TuiEN
MATICH = TRUE;

FELSE
SFCTBLSINDEFX =SEQTBL$INDEX + 1;
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END; /* DO LOOP SEARCH OF VPM '

1* SET SEL~'CTFD VIRTUPL PROCESSOR *
VPM(N).STATE = RUNNING;
SFLFCTE-D$DPB- = VM(N).SS$REG;

SMXTLACE 9-***: MXTiACF X'"~ XT RA CE M XTRACE ~"
/'' MXTFACE *** MXTRACF MXTaACE *' MXTRACE

1* CALL OUT$LINF(PMSG7A);
1* CALL OUT$NE X(N);
1* CALL OUTSCRPR (CR)
/* CALL OUTsCRAR(LF);
/* CALL OUT$LI NE,(@MSG7B);
/* C#LL OUT DNUM(SELECTFD DB'.);
/* CALL OUTSCF.AR (CR)
/* CALL CUT$CRA(LF);

/*V*~ XTRACE P XT?.PCF V~ XTRPCF M.XTRACE */

/*c*MXTRACF *** XTRACE **; MXTiACE ,***V; MYTRACEr V*x

RETURN SFLFCTEI$DB.;

END; /9' GFTWORK PROCEDUFF ~

/*LOrATF$FVC PFOCEDUzF ROWE 6-22----':,4
----------------------------------------------

FUNCTION CALL. PETLUF.NS THE I4DFX IN EVINTCOrJNT T-6BLE ~
/* bF THE EVFNT NAME PASSTD TO IT.
/*----------------------------------------------------------
/* CALLS MADE TO: CUT$CHAa CUT LINE

LOCATESEVC: PPOCEDURE(EVTENT$NAME) PTTE REENTRANT PUBLIC1;

D'FCLA?F FVYE1TSNAME BYTE;
DECLARY (' ATCHEVCTELSINDEX) PYE;

/~~*
m XT2ACE MXTRACF *' MXThiACE 'F * MXTRACE

/***MXTRACY '* MXTRAC? MXTZ.ACE MXT=ACIE **/
1* CALL CUT TINEyOMSG20);

/~~MXT?ACF MXTIKACY M*'XT;?ACF M M- CF v-**/
/**MXTRAC7T .MXRA~"~ XTRACE MXTRACE **:

M'ATCH =FALS7;
EVCTBLSINDEX = e
/* SEARCH DOWN THE EVENTCOUNT TABLE TO LOCATE THE ?
/* DESIRED EVFNTCOUNT RY MATCRING THE NAMES *
DO WHILE (VATCH =FALSE) fiND (FVCTBL$INDFX < iVFNTS );

/* DO iHIL! HAVE NOT FOUND THF EVENTCOUNT .&ND HAVE NOT *
/* REACHED END OF THE TALT */
IF EVENT$NAM'E EVC$T3L\FVCTBLSINDEX).EVCSNAME THEN
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1*GFTSSP PROCEDURE R OifE 2 A PR 4/

/* RETURNS STPCK POINTER CF %CURRENT RUINNING PROCESS AS ~
1*SAVED IN TRE VIRTUAL PROCFESSOR MAP

/* --------------------------------------------------------
/*CALLS mADE TO: RET$VP

, o/

G ET$SP: PROCEDURE WORD REENTRANT PUBLIC;

rECLARE N PYTE;
/ = RETVP; /* GET CURRENT RUNNING VIRTUAL PROCESSO /.

I*SAEDI TEPROCESPSCSSROR. / .".

RETURN VPM(N).SP$REG; /* RETURN NEW VP STACK POINTERP

END;

/*09
/* GETWOrK PROCEDURE ROWE 6-22-& 1
/* ------- --------------------------------------- ------- ~.
I* DETEFMINES THE NEXT ELIGIBLE VIRTUAL P'.%OCESSOR TO ?.UAN '/
* --------------------------------------------------------
/* CALLS MADE TC: OUT$CHAR OUT$LINE OUTSDNUM If

GETiORK: PROCEDURE WORD RFENTRANT PUBLIC;

DECLkRE (PRI,NI) B.YTE;
DECLARE SELCTEDSDBR WORD;
DECLARE rISPLAY BYTE;

SMXTPACE *4* mXTFACE ~*~~MXTRAOE ** MXTIRACF )/
/***v MXTB'ACE **** MXTRACE MXT?ACF MXTR , C, F
/* CALL OUT$LINE(9MSP7);
/ * * MXTFACF MXTR.CF '=''' MXTFACE MXTRACY **I"/

MXTRACE ' MXTRACE MXTRAC F MXTRACE

PRI = 255;
DO / SEArCB VPM FOP. ELIGIBLF VIRTUAL P-OCESSOR TO ?U% */

I = PRDS.VP$START TO PRLS.VPFND;
IF /* THIS VP'S PRIORITY IS HIGHER THAN PRI ,/

(VP M(I).VP$?RIORITY <= PRI) AND
(VPM(I).STATE = READY)) THEN DO;

/* SELECT THIS VIRTUAL PROCESSOF '/

PRI = VPM(1).VPSPRIORITY;

END; /* IF I
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/* RrYTHISVP ?ROCEDURE ROWE 6-22-84 /

/* CHANGES A VIRTUkL PROCESSOR STATE TO READOY

/* CALLS MADE TO: OUT$HFX OUT$CHAYF

RDYTHISV?: PROCEDURE RPFNTRANT PUBLIC;

/* * MXTFRACE MXTRACE MXTRACE MXT?)ACZ 4-*
/*C*mXTRACF MXTRACE - MXTI ACZ -* MXT?.ACE *. *

/* CALL OUTtLINE(OMSO;
SMXTFACE t'XT],ACF V MX'r2ACE **- MXT- CF

/*4:** vXTRACF ~MXTRACE *** 'MXTRACF 7 MXTRACE ~~

PRDS.LAST$RUN =RETWV; /* SAVE -rIs PROCESSC-H INDEX ~

/*X'** MXTRACE MXTRACE *~**** MXTRACY J ~XTRAC~ F.~c
/**** MXTRACF MXTRACE **" MXTRACE M ~XTRIACE ;'~,

/* CALL OUT$LINT(@MSG4A);6
/* CALL OUTSHEX(?RDS.LASTSRUN);
/* CPLL OUTtCHM (CR);
/* CALL OUT$CHAR(LF);

SMXTRAC!E M'''tXTRA CE *~~MXTRACE MXTRAC E 4~2

/'*MXT ACF ~~ MXTIRACE *2*CI XT iACE tIXTRAC---
VPm(PRDS.L~kST$RUN).STATE READY;

F'ND; /* RDYTFIISVP PROCEDURE ~

1*SAVFCONTFXT PROCEDURE RCWE 2 AP.1 84 -i* *-----------------------------------------------------------
1*SAVES CURRENT STACK POINTER AND SE%''-ENT IN VPM

1*CALLS MADE TO: EFTSVP

SAVECONTEXT: PROCEDURE (STACK4$PT?, STACKI-SIG) REFNTF NT

PUBLI;

DECLARE (STJACKtPT7, STACKOSEG) WORD;

TF PRDS.LASTSRUN <> 255 THEN DO; /* IF ENTRY IS NOT
/* FROM KORE START

VPM(PDS.LAST$RUN).SP$REG =STACKtDPT; 1* S.AVE STACK *
VP!M(?RDS.TAST$RUN).SSSREG = STACK$SEG; /* STATE

END;
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BX WO'RD,
Ex 'WORD,

1* STAT ?OINTEh, /* I?,CS '
F* L WORD) ATk(MCNIT0'lSTAC<$AS)

INITIAL(

Y tXTIACF *2 MXTRACE *" MXTiAC~ ' MXTP.A -

1* FT$V? PROCEDURE ROWE -2-4'

/* USED BY TF7E SCEDULEP TO FIND OUT WHEPT IS THE CUrBcENT '
/* RUNNING PROCESS. IT'S INDEX IN VPM IS RETUR. : )
------------------------------------------------------------ -------'~

/* CALLS MADE TO: OUTE~X OUTtCHAR '

RETSVP: PROCEDUR? MBYTTE REENTRANT PUB I C;

DFCLAR-1 ?UNNING$VN$INDEX 3YT?;

/ "~ XTPAC? MXTRArF 7- * MXTRACE **' MXTR1ACE
j /~"~ MXT ACE MXTRACE MXTR ACE M ~XTHiACE ~~-

/* CA.LL OUT$lITNE(C@MS21)
* ,*:c*~ XTAF~~ MXTRACE *** MXTiACF M.XTRAC? *' *

/I'*MXT&CE F MXTRACE **-* XTRACE **Vcye MYTRaC * /

1*SEARCH TFE VP MIP? FOR RUNNING PROCESS INDEX '
DO ?UNN ING$V?$ I MDEX = ?RDS.V? ST AT TO ?RDS .V?s Z%41;

IF VPN!( RUNNI NGSVP$ INDEX )STA'l'F R UNNINa
THEN4 "C TO FOUND;

FND; P. DO *
RUNNINf;$VP$INDFY PRDS.LAST.$UN;

/* M XTACE' IO* XTRACE rr'* XTRACE i** XTRAC: /

1* CALL CUTsLINE?(@MSMG1.);
/* CALL OUT$1 xkHUNNINSVPSINDFX);
/* CALL OUT$C AH(c );
/ * CALL OUTSCHA (LF);

/2**MXT? ' CE ****~2 MXTRACE ~*~~'MXT?ACE **~MXT.RAC] ", -
RETURN Z.UNNING$VPSINDEX;

* ENr; /* REFT V? PCCEDUE '
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DECo'LARE IrLEtSTACK STRUCTURE
M.NOY" eVH) WORD,

RETSTYPi WORD,
?p WORD,

DI WORD,
SI WORD,
DS WORD,
DX WORD,
cx worn,
P X WORD,
pDX WORD,
ES or
START POINTER., 1* IP,CS /

FL INTP( WORD) AT(IDLE STACK$ABS)

DECLPRE I'JIT$-STAC( STRUCTUnvE
(LENGTF( 030H) WO?0
RFT$TYE WORD,
B? WORD,
DI WORD,
SI WORD.
DS WOPD,
DX WORD,
CX WORD,
AX WORD,
pX WORD,
Es WoRD,
ST kT POINTFR, /* I?,CS *
FL WORD) AT(INM"$ST.CK$ATS)

INITI AL(

/'* 2MR SETS THE IF FLA.G~

/*xc'g rVXTACE m~ XTAr-E ***v.* rx--ACE **MX-Lp Cr V***/
~ r~TiAC ** m IXRACE M*~~ XTaACE ~::~XRC *~

/* DCLaFr MONITOESSTACTJ STPUCTUFE
/LE N T7 ( 03 ?H WORD,'
1* FT$Tft7E 'Od ,r
1* BP WOF D,
1* DI WORD,
1*SI WO0R ,
1*Ds WOD,
1* DX WORD,
1*CX wcRr,



/* vSG4A(*) ?YTF INITIA.L V SET VP TO READY: VP

/*' MSG7A(-) !YTE INITIAL C' SET VP TO EUNNI\': VP
1* MSG73P*) BYTE I NI TI AT. A SELECTEDSI)?P
1* !msGi'(:) B YTE INITIAL ('FNT~i.:ING IDLE$VP ,1''',
/* M SG11(*) BYTE INITIAL ('UPDATE IDLE COUNT 13
/* MSG1 2( B Y r.E INITIAL ('ENTFRING KERNELSINIT',i-,13,'%)
1* 'SG20(*) BYTE INITIAL 'ENTER~ING LOCATFElVc
1*MSG22'*) 'BYTE INITIAL CENTERING LOCAT3$SEQ 1,3 -',

/* MSG23(*) BYTE INITIAL (A FU D,1,3~)
/* MSG24(*-) BYTE INITIAL (A NOT FOUND',10,13,-');

CF. LITZRALTLY
1* LF LITERALLY 'VAI';

/*OUT$CtFAR: PROCEDUME OCP.R ) XTF:RNtL;
DFCLARF CHAR BYTE;

/*ENJD;

/*OUT LINF: PRCCEDU.E( LIN7$PT. ) EXTERNAL;-
1*DFCLARE LINESPTF ?OINTE!i-

/*OUTSNUM: PROCEDU7?E( NUV~ EXTE:RNPI;
1* DECLARE NUM BYTE;

/,*OUTSDNUM: PROCEDURE' DNUM )EXTEFRNAL;
PECLAPE rNum woRr;

/*OUT4.REX: PRccnflJm(B) EXTERNAL;
1* DECLARE B B3YTE;

/*INSCHIAF: PFOCEDURE ( FvETSPTF EXTU:'JAL;
/ DECLART RF-T$?TR POIKTE'R;

/*ENDn;

/*IN,'-DNUM: PROCEDURE '(RET$PTR) ElXTE:'iNAL;
1*DECLARE RETSPTR POINTYR;

/*INSNUM: P ROCEDUEE (RET$PTR) EXTERNAL;
/xc DECLARE RFT$PTR POINTER;

/** M 'TACE 'XTRACE MXTL?kCE F ). MXTRACF ~*
x.-~ MXTRACF MXTRACF -* MMTACE MXTRACF *7 *

/* STACE DATA INITIALIAZTION FOR SYSTEM PROCESSES



=EDiINT$Fl.AG( MAX$CPU ) YTE EXTE-NPL.
* - ' .tV?S( MtytCPDU ) BYTE rXTF\0L,

*NR$RS BYTF EXTFRNPI.
37LOBALSLOCK BYTE EXT 1RtNPL,

DECLARE
EVENTS BYTF TEXTFRNAL,

* EVC$TBL(\100) STRUCTU;RE
(7FvctNAm7 BYT E,
VALUE WORD,
TF' ir BYTE) EXTFFRiNAT;

DECL ARE
SEQUENCERS BYTE TXTEPRNALO
SEC-$TAnLE(1oo) STRUCTURE

(SsQtN~k'E BYTE,
SFQSVAi-IE WORD) EXTERNAL ;

/*01 5
/*DFCLA?-kTION OF EXTERNAL PROCEDUPE REFEFENCES *

THE FILE AND MODULE WHERE TEY ARE rn-FI>JEr AI.
1* LISTED. 1

INITIALtPROC: PROCED URE EXTERNAL; 14ND;
* 1* IN FILE: INITKK.SFC '

* - /* IN MOLULE: INIT$MCD '

AWAIT: "ROCEDURE (FVC$ID,AWAIT-ED V!LUF) EXTFRNA!,;
DECLARF FVC$ID BYTE, AWAIT7RDSVAL WORD;

E ND;

VPSCHEDULEF: PROCEDURE EXTERN eL; lN D
/* IN FILE: SCHED.ASM *

trECLARE INTVEC LAREL EXTERNAL;
/* IN FILE: SCEED.ASM *

* . DFCLARE INTR$V7CTOR POINTFR AT(011033.l INITIAL~eINTVEC);
/* IN FILE: SCHED.ASM '

1*TFESE DIA3NOSTIC MESSA,"ES klAY EVENTUALLY BE RFvIOVED. '
/*TEE UTILITY PROCEDUPES, HOWEVER. Ai ALSO USED BY rHE F
1 MONITCR PROCESS. TITEY SHIOULD NOT BE REMOVED. '

/**MXTFACY MXTRACF **-* MXTRACEF ~'*' MXTRACE ~*~
/* MXTDACE c*C MXTRACE M*~* ~XTRACE f'* MXTRACB*;/

/* DECLAFE
/* MSG1(*) PYTE INITIAL ( 'ENTERING RET$VP ~ ')
/* N15~pj'*) BYTE INITIAL (' ?UN.NINGSVP$INDEX
/* MSG4(*) BYTE INITIAL ('BNTEI'INC FDYTFISVP',13,10,'%V),

.......................... *...



/**~MXT7ACE r XTRACF M XT31CE tgg -M:T Ct **-t/
/* I DLrE$STA CK$SFG LI TERALLY O~cl~ov, /::: /

I* IDLF SST AC! $ABFS L ITE - .L LY ?C E- Vt, H'
/* INITSSTACK$SG T TL IT' AL 1Y POC5Ei. /';~

/* I NIT $ST ACK SAS LITERALLY 'CBM, /:Lc:c~/

/* MON ITOP %S T ACKtS Fr LITFI-LLY 'cC6', /'*~
1* MONITOR $ST ACK$ ABS LI TY:R A 11Y '0C E0 H pc~:~

/ ~~MXTizACE **- MXTRA CE MXT2ACE **. MXTiR.CE *7

/* mXTRACE *** MXTRPACF I XTR ACE **y -MXTjArZ T~

/ PROCESSOR DATA SEGMENT TATF x

1* INFORMATION RELEVANT TO T:HE PAHTICULAR PHYSICAL
PROCESSOR CN WHICH IT IS RESIDENT.

C-U$NTJM3FR: UNIQUE SEQUENTIAL NU-YPER ASSIGNED TO ~
THIS REAL PRCCFSSO '.

VSSTART: VPI INDEX OF' THE FIRST VIRTUAL,
PROCESS SSIGN'ED TO THIS REiAL Cu. 7

VP$END: INDEX IN VPM OF LL4ST VI.RTU---L. ..

1* VPSS?2RtCPU: THE NUM5ER OF VP ASSIGNEE TCO THIS
1* ?.EL CPU. MAX IS 11,.
LASTSRUN: VPl' INDEX OY TH~E PROCESS MOST

*RECENTLY SWITCHE D PHOi M 13U NN1 N T C
1* ITH'T.) REA~DY OR. WVUITING.
C0*U N TE:F AN kFBITFARY rMEASUFE OF PE; FOR M ANCF.~

1* COUNT MADF WEILE IN IDLF STATF. '

DECLAFF P,?-DS STRUCTURE
tCPU$NUMpBER BYTE,
VP$START BYTE,
Vp$FND PYTE,

*VPSSPERSCPU BYTE,
LAST$RUN BYTE,
C OUN TEI WORD ) PUBLIC INITI A-(0,0 7'.,~,~

/* GLOBAL DATA. BASE DE CL AAT ICNS
1* DECLARED PUBLuIC IN 'FILE GLO03AL.SRC''

IN MCDULF 'GLOBAL$oMOrULE'

DECLARE VP!V( MAXSC?US$S$SMAXVPSSCPU) STRUCTUkv~
IVP$ID r.YTE.
S T iTE BYTE,
VP$PRIORITY BYTE.
FVC$TF ' ,E AD BIYTE ,
EVC$AWVAU WORD,
SP$REG WORD,
5S S p El' WORD) EXTE-;NAL;

DECLARE
CPUSINIT BYTE EXTERNAL,



~'9DS.VPSFND P ?LDS.V?SSTART + 1;
P-iDS VPSSI7:1'-CP' = 2;

/' c'ITY XCO:** MCOL'TTEX *-v rC C R TF H C C; ;-X
/ C:MX~A' ~*MXT,'A.F *' ,..44 XX.AC vX T RC

/~P'.DS.VSEND = P ':S.VPtSTA..,
/* P DS .V?S 4Ez FU =

/ vl~ ~XTRACF 1XR > MXTRA%.F- A 1XhC3
pq l X T-i ACK MYTRACB "X --'A C E m X 1

I/N1 !IA TI ZB TTh? V? !-6P FOE. IDI - AND I N1IT ??.CC /
/* A ND mCNvI TCl ?-IC SS
~PM ??DS S7PTSP'?T ).7PSID 25t

'v? ,<?.DS.V;<SSTPPT).STAkTF =1.;
7p~ ? .~?SDA.T)VPSPRICRITY =-0

P P. P STPFlT) EVC"TFI- - &D =255;
hIVPM.'??DS.V?5START).'EVC''l,Sv~zu? = 0

P l Pi- PSr.TS$~. = 60F;
!P r zDS ';P'-S 'AT) SSFRG = INIT$STACKSSEG;

VP'~KPR S'SART+1).VP$ - = 255;

VPM' PIRDS .J?$S TV T+l ).VP$PRIORITY =255;
V P tl1D DS .,. - S T 1T+1.FVC TFLEI-D = 255;
VpPTS VP$START+1.'FVCP19SVAlUE = 0;

'P(?D.!'ST'T+1) SS4'FF IfLE$STACK SE--,,;

~ MX~r~P C k XTRAc.......rXT~AF~~ 4 TA
iXTPACF; 1XTBACF YPEMTRACF

V~ P!01?R T.S V ? $ST A RT +2).V P sID =21-PF
/~VM(P T-S.V) STAFT+2).STAT = 7;

/:; 'V?-M(P:;DS .V?"t5TAFTr+2). VPPIOITY =V
,* VPM('P PS.VP$START'+2).FVC$T-"RBAD) = 2t5;

!V "M(?RnS.'/PtSr- 'FT+2,).s?, PvG = eH
/*VDkP'iKPS.V?$ST.A.T+2).SSSRFG = CNITOR~STACK$S';

X r~T. C F t" MX T RA C M XT'.A CF MXT?AC ~
/ V'I'* AT CY M rX T F A C F ~*~cMXT?-A CE '" ., r"TF PCE

+RR'D 1;

V MCO mlFX M CCRTEX Y CC- TFX * y MCC -;TEX */
'1 CR T 7X k AC 0R T X MC RTY UCaE

: $V ?s IP lS PUSNJMITh') 2;
/~*~tCOF.TEX ' MCOF.TFX MCO?, TEY MCC?TEX e*

/*~ -'XT A CF MXTBA CEmF - MX TR AC E ':~':; MT 0 1
N S V ?S',P ? DS CP U N UME " R 3

MX': ACE X T ?A CE :e rMXT7.A rE MX T .C? '/

HD~vtI NIT FLA( Pi DS.CPUyt'IUBEF. (7=
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pw4's .'LAST$RUN =255; /'* I NDI CAI-E START ENTRY TO1 SCHEDULE? D
CALL VPSCEEDtJLER; -- M EUN*

/*/

END;/ L1$M'ODULE -
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/ m c orTry IccRiTrX 'A1CORT7X " CORTEX

STACK (2C37QW) ,&

0LOBaL!"DULF DATs(7F7942K)))&
:,ESIZF(STACV {7 j))&
"FS Y1,J ': TO C iAFFH)

5,iT"I E~ SEr~rENT IN FEFSEP-VF7) SaCE
Sr?"MFNT: (NO NiAm-)

'WAF;N'4'a 56: SiFG&FNT I N R FER ~V E r SPACE
SF(WENT: INITMOD_ CODF

SV , CT TA71L7 OF vODULE Tl1MODU:L
;?FA FR" FILE KC?'F.LNK
'~?'~i~JTO FILF :F2:KORE

IASF OFFSET TYPF SY'iPOll BASE OFFSET TYPF SYM1Bc:

C6At H~~ P UB ?WlS T3B(H V327H P U I D Lr?"OC
V'~ ~3 Y2 F PUB 1 0C A TFS E BB?H 0 ~2 4 ?UB I,(OC -1T V C

O-BBF 0~2.iPH PUP GETWORK VPB?. 1E3!7 PUB %ETS?
0733O 0'1AFF PUP SAVECCNTEXT O5?B2j 0F1H ?PUB RDz'T.ISV?
('PB 7H '13 1E "P L FTV? (7BFB 066BF PUB C I E TPR 0C
VPBE 06A PUP TICKYT OBEH~ 05C7H PUB CRrAT7S7-n
o ?EB F W13C ? PU? P,,FEr.PT ZBH 0229F PU3 AfIANCZ
~'Eel~?SF PUP AWAIT BFBH 0127Hi PUB !- .AD
PFTF 7O'FFF- PUP CiRBPTrFvc OBEB-H 002E ?UB GATrKT7.ER

V C6B H0%?V RN~ PUP VPSCRETULE VC 6? 033H PUB I NT VEC
0~439F A r'2F PU? lNlITIAL?ROC F794H 1?19 PUB V?M

F74 ~93H ? U'- S Y0T A pL' -7794H P592H PUB5 S FQUE NCER S
tj? Q4F H 5; PUR CPUINIT V794H 0002H PUB EVCTBL

94~ F 5~ -UR 'EVENTS FT?4H F?6E PUB HiiWINTFLIO
z794.'7 157CF PUB N3.VPS E794H 0572H PUP NRR?S
E794H 057AH PU? GLOALLCCK
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Tm YOFY %IAP OF T ODULr LjkjOP T LE'
FEAr FzCm FILE K" tiE.LNK

,r": 1T. TFN C F I TI : ?,T: KO C

YO DU 7, ST:.RT A DRESS ?ARPGRAPH OPSB01i CFFSE-lT 0-61-
SI(ThMENT MP'k

ST ART STOP LENG'TH AL I GN N E C LA SS

V, 111T 1.H e11 M 0 I 0 4 H A ABSOLUTE)
0439~'Rl r 43 A9F 001AiF w INITMODCCDE cc:F

o (7 i ?Ii BFp 3H 03'4H W L1YODULE CODE CODE

?C AH V 'C 6 A7-1 0r W IYUBAL 'ODULFC CODE

kJCEAOH- OCHA7F 00029 * L1MON[LE DATA DATA
q.C6 V, C6 H AV17L w L,2MODULF_ DrTi 'n 8
;lC CA (1 ~ce- 081 F O H w INITMOD_ DATA DAT-

0 C cB 11 t CC746: 0097t G SCHEDULER
-C73'y q7C7F4F 175 i STACK STACK

P CE79Y 917A.F A ABSOLUTE)
P Q;:) O rCEF 9 007AH A ABSOLUTE)

F7942H F7FFEF 7631)H W GLOBALMODULE D D AT t
-ATA

0 71H F 20 1,7 000nFi W' Y1EMO.AY yP'
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rXTz CF Iv~ XTE.PCF f MXn? A CE F'' NT-- 4CF

*ISIS-Il KCS-%: 10OCATER, V1 11 INV OKT BY:

INI'MOD COrTE'04300H),&
GLOB LM'ODULF DATA 'E7942HI) ))& -.

RSP:,VF'i0 TO OA3FFH!)
f,'ATPNINm, 56: SFGMFNT IN FFS--7)FD SP CE

*SP&ME NT : ' NO NAMP)
R N I N IG 56: SYGM FNT IN RESERVED SPACE
SFEGVENT: INIVAODCODE

SYM.?CL TAPIE OF M'ODULE LiMOLULE
!:5D -FOM FILE KOFE.LN:
' RITlTwN TO FIL! :Fq:KORE

3ASFCO'FSET TYPE SYiMBOL BASE OFFSET TYPE S YMBOL)

*MCDE H PUB ?4DS 0PC7H 04EeK PUB MONITOEPROC
0AC717 04CC PU B ILPROm V)COR '33?D- PUB LOCATESEQ

A ~ 'C I, :235FF. DUB LOCATFFVC 7ACPF q 2 931 PUB 17TWiORK
* VACOF 02FB9 PUP GETS? OACOF 0236i- PUB SAVECONTE-XT

V kC. O1rE PUP ?RDYTHISVP 0ACOF. 01E51i PUB RETVi?
* B4AF. ~C6F PUB OUTFEEX 'B4hH V301P PUB I',hEX

~4R A:T U AED~? HBA oAerH PUB RFCVCHAR
0.94AH OA62H PUB OUTIDNUM 0?4AH OA297 PUB INDNUM

04~11Fv ?UB OUTNUM ~ P 4AH 09C2H U OUTL IN7-
09PB*AAH DUP OUTCHAR BA 09FFH PUB INNUM

0 z(14A H 0974W PUP INCHAR 01A4A H 0804H PUB3 C -.PA T E??.
* B4&H 0A722H ?UB TICKET O?4AH 0712H PUB CRv TESFC.

(rE4AF P4 F 9E DU " PEEMPT C?4A.H 733 C PUB ADVANCE
?B4A9 q,2&1E PUB AWAIT qB4A. 020DM PUB READ
0'34AF. 01 32F PU7 CREATFEVC" Q!4AH 0062H PUB GATFXTEEPER
('C1F 1 H MV PVUB VSCHEDULE? q C31H F OO3H PU3 I4TVVEC
?.439F 0102H PUP INITIALPROC r r794F 0192H{ PU B V?
H 7 794 45 P3 F PU? SECTAHL, 074 ~5 92E PUB SEQUNCE4S
E 79'r'F PL 9 1F )UB POCPU IN I E794H 2 ?2I PUB ?jCTBL
P7?94H ;: 1W 2 '-) ?U T EVrNTS ?9 4H 0 " E6114 PUP H{DWIN-TFLAP
q'7 c4 :, "C. ?U j NV PS E7 94rT ? 1,7 H ")UPB IRS

P7t 0 ?At ?UP GLOBAILOCK
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.~~ ~ ~ . .....

Nrt'O':Y t P OF VrODULF L1MO .JLF
* RE!.D FROY FI!7E KORE.LNY

izITTiN TO FILW :FZ:K(2?;

mODULF STP.T A-DrESS ?!=AR? ?ACV1i OFFSET 0?
SF'CmrNfT MAP

S 7A T STOP LFNGTH AL.IGN 'A ME CL AS S

VE ( =1 2 V113E OePI A ',A3SOLUTE)
V4 390H ?43.-,!- 0025H W INITMOD_ CODE COD?

~A c 29)H B4D 47 C-R 0QV w L 1 t 0rULE CO0DE 0
't'?4 A EH ~C I* D9H CIC32H W L21vODULE CODF CODE
?C,?.~r ?CO~D !14 oe w GCOBALMOD5ULE C 0CODE

-7C D H 7 C 2 ?CH 7 1322, H 'd T1MODTJLE DATk AT
2 C 22 F 0C 2F 1i -Z CF w L2MODULE DATA DAT A
V'C2F2Hi ~C39,P TH 01EH * I N ITM Dor ATA DA TA

OC31?F ?C3AFF 9,97H SCYEDULER
(.eC 4 ;- r QC4F 4F 0075H S STAC K ST A.CK
?C~'e V C579B l? H A (PIBSOLUTE)
,!C590F 7C5?9F 007A A (ABSOLUTE)
1?C FZ? 3C!57?91 007AH A ABSOLUTE)
F?942H EFFTH 06BDH W GLOBALMODULED DATA

F 6 C11 F 1A MAE tCDY MEMORY
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!PPEIIDIX I

SC:9-'DULER &INTFRU?T 'HAND" '-R SOURC" CODE

Tbe ASVI J code in file: SC:M2D.ASM is part of L7V?"-L I .

No special attributes are req'iired for the assembler. This

Todifle is linked into file: KOR7.!NK, and its re-ror, -a-: is

irciuded i n the map fo KP.KC?. is the leeIeODet

sy s teri vprsior of the file KOFE.-OPS loaded b y N'CO;TEX C"

under the CP/P-PF operatinp, system.

1 2E



SCHDui!'R AS~i FILE RCWT 6-22-t-1

;*T!FCLCWINtxG 8.RE TF7 T-F.NA16 UP --6 ?.'COCE JUFES CAJL
13Y T IS OU L E

FXTFN 3A~v7CON'TFXT:FtF.

FXTR hi 1 :TS?~:FA2
FXT-- N IDTWlS': FA

;-XTR'J ?ADS:PYTE
FXTR'J *4DIWI4TFLAIG:BYTTE
f: AyTFN '1LORb&LLOCK:BYTF

S C FFDU L --R SF MN T

PUBLIC VPSCHE1DULER
PUBLIC INTVFC

VPSCUEDIJuLrR PROC F PB

ASSU' CS:SCHFDULER
ASSUM~E DS:NOTHING
ASSUME SS:NOTFING
ASSU4F FS:NOTF-ING

FNTY POINT FOR A CALL TO SCHELULE.

PUSH LIS
YOV CX,?I{

:SWP? VIRTUAL PROCESSORS. THIS IS DONE BY SAVIN' TF7

;STACK BASE POINTTR ANP THE RETURN TYPE FLAG ON THE

;STACY, .NT BY 3 A'j[NI THE STACK SEGMENT AND STACK

;POINT7.R IN T0 Flr VIRTUAL PROCTSSOR MAP.

INTJOIN: PUSH BP ;SAVE 'CURRENT" STACK 9ASE

PUSH CX ;SA";E 'CURLrNT' IDET I%\D FL.6e,

PUSH xs~ UP SAVE4CONTEXT ?PRM1FTEH'S
PUSH SS ;SET U? SAVESCONTEXT ?AR-Am:ETE;BS
CALL SAJECCNTFXT

CALL I TWO', ;GFT NEW STACK SEGMENT
?USKi AX ;TE , POAARY SAVE OF STACK SEGMENT

CALL 11T S ? ;GET NE* STACK POINTER
POP SS ;INSTALL NEW STACK SEGMENT
MOy 5P.AX ;INSTALL NEW STACK POITE

;S*OA? VIRTUAL PROCESSOR CONTEXT COMPLETE AT THIS POINT
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;NO*W oDFFAIN~ IN NEWLY SrLFCTE-D P-FOCTESS ST!ACK

POP CX ;rE-T IRET -INn FLA;
POP B?;INSTALL 'JEW STICK ?ASE

CHECvK FCH RETURN TYPE-, NCR'~IAL O: IATF~iU?T

CmP CY,77H
JZ I'NTRFT

!NO~1RMU .T: PC? PS
UNLOCK~ GLOB.AL$LOCF

vOV AX,S7EG GLOBALLOCK
MO~ 0, E S , AX
MV S :GLO'ALLOCK I

'.?SCEEDULF=B FENDP

X,4 Ve X! g -, *t ;,:c :e 4

'~ ITEPUTFINDLfrE

INTEUPTHANflLE-- PRCC NFAH

ASSUME CS :SCIHFDULR
ASSUME DS:NOT-'ING
ASSUME SS:NiCTHING
kSSUMF FS:NOCTHING

I NTV-C : ^TI
PUS9 FS S SAVE NEv-tE RE-1s TO TFST INTERRUPT F1A'
PUSF '9X
?US9 A X
PUSF m-x
C .LL H.PF2WA-F INTFLAG
M'CV Al, 0

CrP 6 Lt.77 H IS INT FLAG ON ?
JZ PUSH RTEST RVGS ;IF 'YES' SAVE REST REGs
?P Cx ; IF '10T' :--ESUI'E PREVIOUS
POP AX : EECUTION POINT
POP ?x.

I TT
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PTUSH -REST ?.lGS: PUSH DX ;FLAP7 WAS ON SO N---7D

PUSH SI
?USF Di
M1CV AX,SF-G GLOBALLOCK
M-OV 3S, AX

CK:~~~ QVL.1;LOCK GLOBAL LOCK
.OCK XCHG ?IS:GLOBIALLO7K Al
TEST AL,AL
JNZ CY

CALL '4fYTHISV?

rMOV CX,77F JUMP TO sCEEuL7E-

JVP INTJOIN

INTPIFT: POP DI
PC? ISI ; ET.NFo?.
POP DS ; PROCESS 'HI1CK
POP DX ;HAr PREVIOUSLY
PC-:Cx ; BEEN INER-RUTFr

;UNLOCK 3GLO PL $LCCKC
v0OV A XS F CLOB Al- OCK

PCP A.y
?CP 3 X
?0? Fs
STI
I F FT

INTFFUPT H!NLE?.F F'MDP

"JRDARF INTERRUPT FLAG

T4ARlDkRFI INT -FLAG ?ROC NEAR

AssuvE CS:scFT-rJLEr,
ASLr~E DS:NCTEING
P SSU "E' SS:NOTHING
ASSUME ES:W4THINJG

EDW_ FLI: MOV AX,SEG PRDS

%~OV 7s. Al
mov ?Xof
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MlCV C L F S :P iS [X] ;GET. CPU
cov CH ;o ET'"N IN ?X

rev BXCX
M0V AX,SFG ':DWINTEL G ;S-FT UP RHDINT]'rFL- -

MCV FS, AX S E G N T
PET F ?T U R-N I N E S .

HARDWAR7 INT FLAG~ FN..

SCHEDULE? ENDS

132
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APPTNrIX J

,LoB.4L DATA BASF AND INITIAL PPOCTSS CODE

Two files are presented here: GLCB L.SRC and I>IT..S"C.

They are toth separately compiled with the LARZE attrioute.

Th=Y are linked into the file: KOPE.LNv. hey are

represented in the memory map for KORE located at the er of

Appendix H. INITY will te overwritten by the users

iritialization process.

1 e.3
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.?1ARKS:TT'IS 11O'U!7 CCNTAINS DECLARATIONS FOR ALL'~ TH7
;L--b :1TA TWAT :?ESIBS-' IN SFA;i7B ccmmCN
'FNYOAFY . IT'S LOC5."TFD 7H:I 3Y THE LOCATE- CO-

MA1NnD AND EY SPFCIFYI\IO TILHT TH
LC.LM)U~ ATA SFGP'ENT ?ET LCAT-r aT S ,

A'QS C TUTF ADlSS.

,LOP ALI CDULE: 0c

/ TtHE FOLIAO1ING THi~ LITEFFAl- DEL ~IO3 LSC
/; -IN IN TFE LFVE~l & LEVFrL2 MCDULES OF T19E OPERATIN; 7/
SSYS rEm. A CHFAAJrE HER7B iGULP FAVF TC 37- REFLECTEFr IN ~
/~rlo S7 MC"U!.7q ALSO.

IV 1 PTjLITEHALLY 'l?
AX Sv ?S $c Du IT-1FRALT Y 'I?'

MIAXS CPU$ S$SA$V PS SCPUJ LITERALLY '100'

'yLOB!.LSL(CK 1-YTE PUBLIC INIIIL(0);

/~TFIS SHOULD --;FLECT THE MAX5CPU ABOVE /

ECT _kjF
N 7:, 4PS BYTE PUBLIC INITI.IL(C)
IN SV FS 'MAXSCPU) BYTE PITj'LlC

I-N IT I AL 0, 21 0 (7 , 0 Z

DECL -Did$INT FLAV(AXSC?) BYTE PUBLIC;

DrcLARt, ""I Z N TS E YT F PUBLI C I NI TIA L,' 1)

'FCL AFE F'JCSTK,(100) STEUCTrJE
(EvcsNptr, BYTE,
V AL UE '4CRD ,
TFPEAD BY TE) PUBLIC

INITIAL(,0FH,0,2E5);
/ VC ~v FE' is ,isF!,,v-.. F-0 THE 0? s SS /
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7)7CLA F C?U$I\'IT BYT7E ?UKIC I',ITIL()

DEFCLPRV S70E;NCERS FY'2E PUlKIC INITIAT 12);

DF-CLAsF 3STQ!TAPLF(1~e) STR 'UCTU'-F
B YT:,

S EQS V A LU7 KC71PULIC;

T)FCLP~ V? '( fAXCU~tMrX4VPS$CPU )STF.UCTULF
(NVP$ID BYTE,
VP$STATF BYTE',
VP'sPRI0RIrr BYTE ,
FVCtTET-'FAD BYTE,
FVC$AW$VALUr WORD,

SStPEG W O. 'D) PUBLIC;

ENDn; /~MODUL? F
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/* ---X CLUT F IN IT'S Of' RI. 1 ~ : 1K 7- U :-Vs
C~'4T P-'.VII'F ANINTA Th 1 L EcU,

/* BLOCK ITSFLF, A~tr IrTt T H7 77J 7"- S 3
,'* INITIAL COTE SFG;,F"T 13 1?(17 X'/iFi~ :I

R* RiFT CTEr IN TH- ?LM LCCATFc:'A : - .D>.?sss
.*P? CVID'' MUST A'PE 175 1~ U cS r:E ~I F S

PR PI RI rY v w In A wYs i sT; : yIS BY Tjv

/M CALTTS "1AD? TO: A AI T

I'NITSMor: DO;

"SCl'13 '*) BYTE INITIAl' 10 , 'ENTER.ING INITIAL PR0CFSS '

CU"TLI'TE: P CcEruRF, PTZ FXTEk'NAL;
DECLA.E FTF POINTP?;

* . ~ '~ 'XT....~2*~ MXTRACF MXTPACE MXT AC? -'-

/"- i~T C MXTRACE ' MXTF 'ACE v XT?.ACE 7
AWAIT: PROCFDURF( NAmE,, VALUE ) EXTERNAL;

DECTAPE NIAMF BYTE, V.ALrJ WORD;9
* . END;

INITIAL$PPCC: PROCEPURE PU3LIc;

DFCLAkE I BYTE;
/* AFTFR INITIALIZMTON TH~IS PROCESS BLOCKS
P, ITSFLF TO ALLOW THE NFWLY Cl' ATE2 P~tCCFSSE-S *
/* TO BF SCIFEDULED. *

'~ HIS ARiFA SHOULD FE 'WRITT".. OV? 3Y USER INIT *
/~PROCEDUE MODULE.

/'MXT-ACE MXTEACF MXTRACE M MXT RACE /
1*CALL CUTSLINE(@rMSG13);
/*~MXTiPCE ~'**MXTRACE *~MXTACE MXTEACE

* ~ ~MXT'qACE MXT?ACE M rXTRACE MXTAC-

CALL, AWAIT( OFER, 1);

NIEND; /).INITIAL$p~oC r

END; /* INIT$rMOD *
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